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Br: Right up Front. 


WHEN MANUFACTURERS SPECIFY 
PROPELLER BLADE STEEL 


Expanded production brought about blade steel. Leading manufacturers 
by the present national defense pro- know they can count on Sharon to 
gram has called for more and more deliver exactly to specification, with 
Sharon alloy steels. For example, the a constant uniformity that assures 
stepped up production of military highest production levels. And they 
aircraft means a greater demand know, too, when they specify Sharon 
for propellers, and consequently a Steel for their products, everything 
greater demand for Sharon propeller will be "right up front" 


*Specialists in STAINLESS, ALLOY, COLD ROLLED AND COATED Strip Steels 


SHARON STEEL CORPORATION 
Skarv, Pennsylvania SHARONSTEEL 


DISTRICT SALES OFFICES: Chicago l, Cincinnati, O., Dayton, O., Detroit, Mich, Indianapolis, Ind, Milwaukee, Wis 
New York, N Y . Philadelphia, Penna., Rochester, N. Y., Los Angeles, Calif., San Francisco, Calif , Montreal, Que , Toronto, Ont 
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: N aes | For your files, write us for the name and address of your nearest Ross application engineer 


\¥¥ ROSS oprratinc VALVE company 


AR ' 120 E. GOLDEN GATE AVE., DETROIT 3, MICHIGAN 
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TO USERS oF ALUMINUM PRODUCTS 


THE CONTROLLED MATERIALS PLAN 


: T YOUR ALUMINUM NEEDS 


M 
I OF POUNDS OF ALUMINUM FLOWING INTO DEFENSE PROGRAM 

| RATES THAT LEAVE LITTLE 

FOR OTHER USES, TO 

GUARD AGAINST 
SPECIFICATION OF DEFENSE PRODUCTS EARLIER AND IN CREATER 
AMOUNTS THAN NECESSARY TO HANDLE 
-— THE D.O. PRIORITY SYSTEM TO BE SUPERSEDED By BROADER 
RAM 
+ THE CONTROLLED MATERIALS PLAN DESIGNED To DISTRIBUTE 


BE FULLY EFFECTIVE IN FOURTH QUARTER, DURING TRANSITION FROM 
^d TO CMP MANY INSTRUCTIONS WILL BE ISSUED AND MUST BE 

STUDIED BY ALL PRODUCERS AND USERS OF ALUMINUM, COPPER AND 
STEEL. FOR THIS REASON IT IS IMPORTANT TO KEEP IN CONTACT 

WITH a SALES REPRESENTATIVES, . IN FACT FOR UP-TO-THE-MINUTE 
NEWS ON ALUMINUM ALWAYS KEEP IN TOUCH WITH REVERE, REVERE Co 
AND BRASS INCORPORATED, ALUMINUM DIVISION. = 


REVERE ALUMINUM YOE, . 


EXTRUDED SHAPES + DRAWN TUBE © COILED SHEET 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, lil; Detroit, Mich.; Los Angeles 
and Riverside, Calif.; New Bedford, Mass; Rome, N. Y. — 
Sales Offices in Principal Cities, Distributors Everywhere 


SEE "MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
Propuct ENGINEERING — June, 1951 





VOLUME F NUMBER 6 


G. F. NORDENHOLT, Editor 
issistant t0 tbe Editor, Joseph Kerr € Managing Editor, V. H. Laughner € Associate Editors, ). D. Cooney, 
E. S. Cobb © Assistant Editors, P. F. Horbatt, P. J. Rochford, R. P. Dominic, N. J. Van Ness 
Consulting Editor, Robert E. Bruckner @ Washington, George B. Bryant, Jr. 
Publisher, Albert Hauptli @ Assistant Publisher, W. E. Kennedy @ Service Manager, Hugh Britton 


Foreign News Bureau: London * Paris * Berlin * Moscow * Tokyo * Melbourne * Rio de Janeiro * Buenos Aires * Manila 


Fatigue Loss and Gain by Electroplating by J. O. Almen 

Effects of electrodeposited metals on the fatigue strength of residually stressed metal parts. 
Electrical Connectors for Equipment Circuits 

Features of precision electrical connectors, and what can be expected from them in service. 
Product Designs 

Unit diesel rail car; Panoramic camera with electronic controls; Pumpless wet blaster. 
Synthetic Rubber O-Ring Seals by E. L. Carlotta 

Properties of materials and design characteristics for maximum effectiveness in hydraulic systems. 
Tooth Contact Layouts for Spur and Helical Gears by Harold M. Durham 

Simplifed methods for constructing layouts for graphical investigations of tooth contact. 
Porcelain Enamel Coatings 2 

A complete evaluation of porcelain enamels suitable for engin.ering applicat ons. 


Reducing the Cost of Extrusions by F. McL. Mallet: 
A procedure for analyzing the cross-sectional shape to insure économical production. 


Hinges for Fastening Structural Parts by Harold G. Brilmyer 
Optimum tang length and design proportions for structural hinges that have drilled pin holes. 


Using Mathematics for Design 


How industry can make better use of mathematics. An interview with Dr. Curtiss of NBS. 


Sequential Operation of Hydraulic Cylinders by H. L. Stewart 
Explanations of seven basic circuits for timing piston movements. 


Your Next Switch Selection Problem by A. L. Riche 


What to consider when selecting precision electrical switches for machine control. 


Further Examples of Calculating With Graph Paper by W. H. Burrows. 


How graph papers can be used by designers to speed mathematical operations. 


Electromagnetic Brakes for D-C Servo Motors by Gerald Kronacher. . . . 
Factors that determine how quickly and accurately a positioning motor can be stopped. 


Buckling Strength of Rectangular Sandwich Panels by N. J. Hoff 
Charts for calculating maximum loads of simply-supported composite panels. 


Chart for the Resolution of Angles 
Simplifies the determination of angles in various planes. 


Highlights Technical News 

Front Cover New Parts and Materials... . Engineering Abstracts 
Available Materials New Catalogs and Bulletins Our Readers Say 
Editorial Sans Souci . New Books .. 
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MALLORY 1000 
AND OTHER ALLOYS 


Mallory 1000 has a density one 
times greater than lead. It has great strength 
and is readily machinable. Its resistance to 
the corrosive action of many acids, as well 


as the atmosphere, is excellent. 


Mallory is a leading producer of unusual 
alloys and materials from copper, silver, 
platinum, molyb- 


palladium, tungsten, 


and other non-ferrous metals and 


The 


aluminum - bronze, 


denum, 
certified 
copper, nickel 
nickel Mallory is in a qualified 
position to make effective 


alloys. line includes pure 
and 
alloys. 
and impartial 
recommendations for materials best suited 


to your needs. Write today. 


and a half 


b. 


1 18. LEAD 


1 LB. MALLORY 1000 
YY CU. in.) 


("Ae cv. in.) 
FULCRUM P 
POINT 


Less Weight, Less Space, 
Better Job ...with 
Mallory High-Density Alloy 


The products of Mallory metallurgical pioneering have had far- 
reaching effects in reducing costs and improving designs for Mallory 
customers. One notable contribution is Mallory 1000, a high- 
density, machinable alloy with a great variety of applications. 
In the aviation industry, the use of lead or brass for aileron counter- 
weights has been an obstacle to designers intent on making air- 
foils smaller and thinner. The substitution of Mallory 1000, with 
its higher density, provides equal weight in less space. And because 
the smaller unit can be moved further from the fulcrum, it is pos- 
sible to reduce its weight as well. Finally, because of its greater 
mechanical strength, Mallory 1000 can be drilled and tapped for 
direct attachment to the balance arm, eliminating the intermediate 
mounting required by the lead weight. Thus Mallory 1000 does 
the job, with less weight and cube, permitting improved design 
and greater payloads! 

That's service beyond the sale ! 


Mallory metallurgical know-how is at your disposal. What Mallory 
has done for others can be done for you! 


In Canada, made and sold by J ohnson Matthey and Mallory, Ltd., 110 Industry St., Toronto 15, Ontario 


Metallurgical Products and Alloys 


P.R. MALLORY & CO. Ls 


P. R. MALLORY & CO., 


Inc., 


INDIANAPOLIS 6, 


SERVING INDUSTRY WITH 


Electromechanical Products 
Resistors Switches 
TV Tuners Vibrators 


Electrochemical Products 
Capacitors Rectifiers 
Mercury Dry Batteries 
Metallurgical Products 
Contacts Special Metals 
INDIANA Welding Materials 
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In this summary of technical developments, space restrictions do not 
allow giving complete details. Further information relating to any 
item can be obtained by writing to the Editor of Product Engineering. 


[ Ha lohts 


NONMETALLIC MATERIALS 


GLASS TUBES work better than steel wires as 
supports for plaster cores used in the investment 
casting of aluminum alloy radar tube-feed units. 
Tubes are lubricated with graphite and mounted 
to permit longitudinal expansion. 


SPHERCIAL GRAINS OF SILICA a millionth of an 

inch in diameter apparently do a better job of 
maintaining the desired consist- 
ency of greases than do the com- 
monly-used soaps. Grains of the 
GS-100S material are treated to 
make them float on water, thus 
preventing separation. 


ALL-COLOR WOOD may finda ready market in 
some consumer products such as television cab- 
inets. Wood plies are impregnated with formu- 
lations of various tints and laminated into sheets 
containing as many as eight plies. Oneor more 
layers are then routed out, thus exposing the dif- 
ferent colors in a variety of patterns. 


LAMINATED PHENOLIC PLATES, sliced edge- 

wise togive an end-grain surface, are fastened 

^ to the slides of the column base, 

^V Ma 3 vertical slide and spindle head of 

D a Pratt & Whitney milling ma- 

chine. These liners prevent 

=@ scoring and wear of bed ways and 
maintain accuracy of parts. 


A CERAMAL COATING containing 80 percent by 
weight of chromium and 20 percent frit permits 
extended operation of turbine blades at tempera- 
tureof1,800 F. Coating is firedto an 80 percent 
titanium carbide--20 percent cobalt blade at 
2,200 F for 10 min inan atmosphere of hydrogen. 


"UNPAINTABLE" SURFACES, at least those 
subject tohigh temperatures, will be practically 
nonexistent now thata special gloss-finish com- 
position isavailable. Makers claim the paint is 
stable at 1,900 F, as well as moisture and acid 
resistant. Applied by conventional methods, ma- 
terial comes in aluminum, black and white. 
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RUBBER AND CURLED HAIR have such good 
cushioning properties that together they are being 
used for packing delicate instruments. Combined 
material can be molded tofit a given application. 


FELT-LIKE PAPER containing sub-microscopic 
asbestos fibers does a real job of filtering. 
Pleated sheets of the paper are reported to re- 
move all but a few of the 20, 000 particles of dust 
from a cubic inch of the atmosphere. 


METALLIC MATERIALS 


75S ALUMINUM ALLOY now has a competitor 
which carries the temporary ALCOA designation 
XA78S. Ofthe same general composition as 75S 
(Al-Zn-Cu-Mg), new alloy is about 10 percent 
higher in tensile and yield strengths and has sim- 
ilar elongation and fatigue properties. Some 
sacrifice in workability is involved. Current 
production of sheet and plate in both bare and 
clad forms is on a "pilot-plant" basis. 


SPRING ALLOY used in aircraft-type pressure 
indicator is unusually stable throughout tempera- 
ture range from -67 to +158 F. Called Iso-Elas- 
tic, the Ni-Cr-Mo alloy hasa thermoelastic co- 
efficient of -20 x 1075 /deg F to +15 x 1075/deg 
F, a hysteresis error of less than 0.05 percent 
of deflection anda creep error of not more than 
0.02 percent of deflection in five minutes. 


THREE EMISSION BANDS are produced from a 

phosphor composed of arsenic and zinc sulfide. 

As one of many materials used for converting 

Y jetz invisible radiations to visible 

4 x am light, this phosphor can be adapt- 

E ed through variations in the ar- 

senic content, firing atmosphere, 

and temperature of excitation to 
give a wide range of effects. 


HIGHER YIELD STRENGTHS are predicted for 
titanium alloys in the very near future. Through 
refinements in manufacturing techniques, exist- 
ing compositions will be good for 180,000 to 
200,000 psi. And some of the problems in ma- 

(continued on page 7) 
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Changing to Plaskon Alkyd Molding Compound enabled Barber-Colman 
Company to cut the cost of molding these magneto rotors for J. I. Case 
tractors ín half . . . ''a 50% saving”. And J. I. Case credits Plaskon Alkyd 
for satisfactory mechanical and electrical properties, with complete 
absence of objectionable electrical “tracking” across the rotors. 


Applications of many types offer convincing proof that quick-curing 
Plaskon Alkyd can usually be molded three to four times faster than con- 
ventional thermosetting materials. This means that dies with fewer 
cavities may be used to achieve a given production rate. And because 
Plaskon Alkyd can be molded at lower pressures, maintenance of tools 
and presses is generally reduced. There are so many ways to save using 
Plaskon Alkyd for the molding of plastic parts! We will be glad to tell 
you more whenever it is convenient for you to see one of us. 


Your files should contain these bulletins on the properties, 
uses, and molding of Plaskon Alkyd Molding Compounds. 
Write and we will send your free copy by return mail. 


mold it better and faster with 
PLASKON DIVISION » uisitY- owens -Ford GLASS company 


Toledo 6, Ohio 
in Canada: Canadian Industries, Ltd., Montreal, P.Q. T a 
Branch Offices: Boston, Chicago, Los Angeles, New York, Rochester - 


Manufacturers of Molding Compounds, Resin Glues, Coating Resins : 
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chining tatanium are well on the way to being 
solved, thus bringing closer the day when the 
wonder metal will play a vital role in the emer- 
gency program. 


EXTENSIVE TESTS on a series of zirconium 

alloys reveal that various elements raise the 
physical properties as compared 
to'Commercially pure metal, but 
at some reduction in corrosion 
resistance. Al, Ti and Ta up the 
strengths, but aluminum makes 
the metal harder to work. 


SINTERED WROUGHT MOLYBDENUM of high 
purity shows promise of great importance in the 
defense program. Testsat NACA reveal tensile 
strenghts of almost 34,000 psi at 1,800 F and 
27,500 at 2,400 F. Proper working and handling 
of the metal during fabrication appear to be the 
factors that require particular attention. 


ELECTRO STEELS containing no Co, Cb, Ti or 
Zi and small amount of Ni have yield strength of 
75, 000 psi andultimate of 95, 300 psi in fully an- 
nealed condition. Elongation is 49 percent and 
reduction of area is 64.5 percent. Alloys are 
corrosion resistant and weldable; are austenitic 
in structure and non-magnetic. 


COMPONENTS 


IF STORAGE BATTERIES are again in short sup- 
ply, sales of the Mobil 210 unit should be brisk. 
By reducing the amount of acid in the cells, the 
life of the battery is extended some 14 percent. 
Result is lower capacity during early stages of 
operation, but longer overall life at a full-charge 
specific gravity reading of 1260. 


ANCHOR NUTS and gang channel nuts of new de- 
sign will interest airframe makers because of 
€» their reduced weight. Anchor 
plate nutis25 percent lighter and 
the gang nut 30 percent less heavy 
than current designs. Trick is 
theremoval of excess metal with- 
out sacrificing the strength. 


ELECTRICAL TERMINALS used in applications 
where gases and fluids are present can be sealed 
with Termin O Seals. Made of neoprene or sili- 
cone rubber to bracket the temperature range 
from -67 to *500 F, theserings are compressed 
into a square section and allowed to expand into 
position, thus sealing the joint. Special studs 
and insulators are supplied with the seals. 
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FOUR NEEDLE BEARINGS contribute largély to 
the compactness and operating efficiency of a 
high-pressure gear pump. Combined tolerances 
of about 0.001 in. for the bearing housing and 
body bore permit continuous operation at 2,000 
psi and intermittent use at 3, 000 Ib per sq inch. 


MERCURY PLUNGER RELAY has three sets of 
hermetically-sealed tungsten contacts, all of 
which operate from a single coil. Simultaneous 
open and /or closing is thus obtained and long 
service lifeassured. A-c loads up to 35 a/110v 
or 25 a/220v per contact can be handled. 


DELAYED-ACTION LIGHT SWITCH has a 

IsP-r-ditusuc neoprene diaphragm that operates 
in an evacuated aluminum cham- 
ber. After the toggle arm is 
pushed to the "delay" position, 
diaphragm holds circuit closed 
for 60 sec, permitting operator 
toleave room before light goes out. 


PROCESSES 


BETTER RESISTANCE WELDS in aluminum 
alloys are obtainable through electronic control 
of single phase a-c equipment during the first 
few cycles. Lengthening the time during which 
the welding current flows compensates for re- 
duced heatinputto weld. Electrode contact area 
is thus increased and sticking prevented. 


THREE ORGANIC AGENTS are used in a nickel 
beightense process for covering tool marks and 
other blemishes in metallic sur- 
faces. Primary brightening agent 
is a powder, the secondary agent 
a liquid for producing a specular 
effect, and the wetting agent a 
paste for controlling pitting. 
‘Process is adaptable to buffed brass, steel and 
copper; cold-rolled steel and die-castings. 


FLUID FITTINGS such as valves made of AISI 
type 300 austenitic steel have the following pro- 
perties when finished by a new electrolytic pro- 
cess: Achemically pure surface free of embed- 
ded metal and foreign matter, deburred edges 
and threads, stress relieved structure «and 
greatly increased corrosion resistance. 


SOME CAR MAKERS are considering a process 
for applying chromium directly to steel. Pre- 
served with a coating of lacquer, the bright 
finish lacks the abrasive resistance of nickel- 

(continued on page 9) 





een-Drawn Shapes 


with improved strength-weight ratios 


produced by the 


carte 


Reverse-Draw Process 


Deep-Drawn Shapes made by Scaife have exceptionally 
high strength-weight ratios, because the Reverse-Draw 
Process has the inherent property of maintaining a uni- 
form wall thickness throughout the entire length of 
draw. The result is a superior deep-drawn shape, suitable 
for pressure vessels and containers, housings of various 
types, rocket and missile bodies and many other parts or 
enclosures. We will be glad to receive your inquiries 
regarding shapes up to 36-inches in diameter, with wall 
thicknesses up to !4-inch, formed by this process, from 
ferrous and non-ferrous metals. 


The illustrations show a few of the shapes 
that can be produced by the Scaife Reverse- 
Draw Process. 


Scaife Company 


Founded 1802 
OAKMONT (Pittsburgh District) PA. 
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or copper- chromium, but still is rust and cor- 
rosion resistant and pleasing in appearance. 


HOT DIMPLING of high-strength 75ST aluminum 

alloy has proven most successful when a conduc- 

tion heating method is used. Temperature con- 
trol is obtained through the use 
of a heating element placed in the 
dimpling tool as a backup for the 
die. Work hardening is mini- 
mized, thus forming the metal 
without reducing its ductility. 


METAL-TO-RUBBER BONDING by an electro- 
plate method is the basis of a recently issued 
patent, No. 2,551,342. Rubber is first treated 
with a solution of phosphorous trichloride and, 
after drying, given a coating of electrically- 
conductive graphite. 


PNEUMATIC GAGING has been adapted to con- 
trolling the thickness of rubberized cord fabric 
as it iscalendered. Measuring head consists of 
two opposing jets, one above and one below the 
material. As tacky mass passes between the 
jets, variations in its thickness change the pres- 
sure inthe head. The magnified pressure is then 
used to regulate the speed of the machine. 


TESTING 


VERSATILE RECORDER plots voltage and cur- 
rent readings continuously on an eight-inch cir- 
cular chart. Unit is adaptable for wall, surface 
panel and portable uses with either open terminal 
or conduit connections, Magnetic damping along 
with special shock-resisting and locking devices, 
plus a measuring circuit that gives high actuating 
torque at low power are design features. 


MOISTURE METER can be used on most any ma- 
terial--wood, rubber, plaster--that will accom- 
modate electrode probes. Instrument functions 
on the resistance principle and has two scales 
with overall range from 2,000 ohms to 20, 000 
megohms.  Specially calibrated scales for 
specific materials are under development. 


A PERMANENT MAGNET mounted on the end of 
a rotary switch shaft simplifies the use of a 
stroboscope when comparing the relative speeds 
of rotating members. With the lamp beam di- 
rected ata reference mark on one member, the 
magnet is pushed against the end of the second 
member. Coupling action of the magnet causes 
switch to rotate and flash the lamp. 


LEAK DETECTOR for determining extremely 

small leaks in vacuum systems utilizes hot plati- 

num that emits positive ions in increased quanti- 

55 ties when stimulated by freon gas 
or other halogens. If a jet of 
freon directed against a test spot 
strikes a leak, a needle.on the 
meter deflects in proportion to 
magnitude of the leak. 


PORTABLE INSTRUMENT meabures the thick- 
ness of non-ferrous layers on ferrous bases. 
Magnetic reluctometer can be used as a compa- 
rator or limit gage as well as for giving absolute 
thickness values. Unit has three separate 
ranges, 0-5, 0-10 and 0-30 thousands of an inch. 


"FREE-F LIGHT" CONDITIONS are being simu- 
latedin a wind tunnel used for testing models of 
the flexible-wing B-47. Attachedtoarodrunning 
from ceiling to floor, model has full freedom to 
move. "Pilot" controls the wing surfaces through 
remotely controlled motor mounted in the model. 


THIS MONTH’S COVER 


Electric switches of the types used to turn power on and off are 


usually fairly large components which are not designed for precision 
or repeatability. For units built into small packages, the field of use 
immediately broadens to include new functions and functions for 
which large units are not particularly well adapted. Such is the case 
with precision, snap-acting electric switches, several types of which 
made by the MICRO SWITCH Division of Minneapolis-Honeywell 
Regulator Company are pictured on this month's cover. As many as 
several thousand different types, sizes, and ratings are available from 
various companies in the field. For details on selection and application, 
see article starting on page 162. Kodachrome by Hans Basken, 
McGraw-Hill Studios. 





there HG something new in 
ERONGIDIELS GLENN 


the revolutionary 
Baldwin- Rex "BA" Assembly 


TO YOU... This great new development means you can get 
the strength, long life and lower cost of riveted roller chain PLUS the 
easy assembly and disassembly of cottered chain. You get a better roller 
chain, first because it’s riveted—second because the chain is “made up” 
to size, not “cut up” with possible damage to chain parts that might 
weaken it. You'll save because it's lower in cost . . . because you 
waste no chain through damage in cutting. 

You can reduce your inventory materially. There's no need to 
order long lengths and cut them as needed. And "BA" is easy 
to order... easy to stock. 


TO YOUR CUSTOMERS ... With “BA” 
on your machines, you're offering a better product. Your 1 V 
customers like the ease with which “BA” Chains can be —- | i e 
coupled and uncoupled. If a replacement is necessary, 

it’s easy with “BA”. They'll like the longer life they LÀ 

get with Baldwin-Rex "BA" Riveted Chain. They 

can even replace a small worn section of drive 


quickly and easily. | i i ' 


Baldwin-Duckworth Division of 


IBALDWIN-REX ^e 
QA 


d 
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heres the “BA” secret! 


The secret of the Baldwin-Rex "BA" Assembly is the 
Single Pin Connector. A washer (1) is spun over the 
head of the connector pin (2). The milled flat (3) at the 
cottered end of the pin fits into a special hole in the side 
plate (4). This combination holds the pin firmly in 
place, yet it’s easy to remove because it’s a “sliding fit” 
through the entire link except for the milled flat end. 
The riveted pin at the other end of the link (5) holds 
the side plates (6) firmly in place when single pin 
connector pin is rempved. 


Locate the single pin connector link 
in the strand. It’s easily identified by 
its distinctive shape. 


Next, remove the cotter and drive 
the milled flat end of the pin out of 
the special hole in the side plate. It 
will slide out easily. No danger of de- 


There it is—that's all there is to it 
The chain is apart in a matter of sec- 
onds. it's as simple as that. And 
assembly is just as easy. 


stroying chain parts or damaging fits. 


any length of chain you want... when you want it! 


Baldwin-Rex “BA” Assembly Chain is shipped 
in standard 5-foot lengths—two lengths to a 
box. From these 2 units plus the standard “BA” 
short units, you can build up any length you 
want from one link to 10 feet. Or, if you prefer, 


you can order pre-assembled lengths in quan- 
tity. In either case, you're getting “made up” 
chain—not “cut up” chain. 

For the complete story on “BA”, simply mail 
the coupon. 


51-407 


Baldwin-Duckworth Division of Chain Belt Co. 
321 Plainfield Street 
Springfield 2, Mass. 


CHAIN BELT DISTRICT SALES OFFICES 


Atlanta 
Birmingham 


Detroit 
Houston 
Indianapolis 
Jacksonville 
Kansas City 
Los Angeles 
Louisville 
Midland 
Milwaukee 


New York 
Philadelphia 
Pittsburgh 
Portland 

St. Lovis 

San Francisco 
Seattle 
Springfield 
Tulsa 


Boston 
Buffalo 
Chicago 


Gentlemen: 

Please send me bulletin 50-6. 
Cincinnati FEllieecscenevoc0060002000600009602040020609€0900 ee 
Cleveland 
Dallas 
Denver 


Company 


Minneapolis Address 
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Underground and surface ORE MINED (yearly average—millions of tons) 


SURFACE ORES 


re ^ —— 


UNDERGROUND 


Underground for Defense 


... Started more than 10 years ago 


STRENGTH... military and economic 
... depends on productivity. And pro- 
ductivity depends on men who have 
devoted long years to their specialized 
chosen field of endeavour. 


Such men with “know-how” mine 
nickel from the rocky rim of Ontario’s 
Sudbury Basin... 


By increasing output with maximum 
speed and drawing on reserve stocks 
of nickel previously accumulated, they 
helped raise deliveries of nickel in all 
forms during 1950 to 256,000,000 
pounds... a record for any peace-time 
year. 


This record, 22% greater than the 
209,292,257 pounds delivered in 1949, 
was no accident . . . 


In 1937, INCO launched a vast long- 


range project which now makes it pos- 
sible to meet the military requirements 


of the United States, Canada and the 
United Kingdom. In addition, nickel 
deliveries are being made to govern- 
ment stockpiles and the balance of the 
supply is being rationed among civil- 
ian consumers in all markets through- 
out the free world. 


Since the inception of International 
Nickel, its fixed policy has always been 
to increase the supply of nickel. To 
meet today's needs, INCO went under- 
ground years ago. 


Anticipating the eventual depletion of 
Frood-Stobie open pit surface ores, 
more than 10 years ago, INCO em- 
barked on a program of replacing open 
pit with underground capacity. This 
required extensive enlargement of 
underground plants, development of 
new methods of mining not previously 
undertaken and the revamping of 
metallurgical processes to cope with 
difficulties in recovering nickel from 


THE INTERNATIONAL NICKEL COMPAN 


Y, INC. 


the new types and lower grades of ores 
which have to be reached. 


Major expansion in output of nickel 
from underground operations is being 
driven to conclusion with utmost 
speed. There is still much construction 
to be done and a number of mining 
and metallurgical problems remain to 
be solved and tested in actual opera- 
tion. Barring unforeseen interruptions, 
full conversion to underground min- 
ing should be completed in 1953. 


When the present undertaking is com- 
pleted, INCO will be able to hoist 
13,000,000 tons annually, and the size 
of its underground mining operation 
will surpass that of any other non- 
ferrous base metal mining operation 
in the world. 


This underground expansion is being 
completed by INCO without interrupt- 
ing current production of nickel, which 
is at maximum capacity. 


67 WALL STREET 
NEW YORK 5, N. Y. 
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the P.I.V. variable speed 
drive has tooth-grip action . . . from 


MAXIMUM no a 
to MINIMUM SPEED® 


with an infinite number of positive settings 


eM CLIVE 


far 


Only Link-Belr's P.I.V. delivers positive, stepless speed changing 
independent of friction . . . because only Link-Belt's P.I.V. has the 
self-tooth-forming chain that makes this possible. Your nearest 
Link-Belt branch office can show you how to increase the efficiency 
and flexibility of your machines, and supply complete information 
—covering pre-selection of the right P.I.V. variable speed trans- 
mission for your needs, horsepower ratings, arrangements and 
engineering data. 


Self-tooth-forming chain 
grips toothed wheels pos 
itively without slippoge 
— gives the speed you 
need at any setting. 


An infinite number of 
positive, stepless speed 
adjustments may be mode 
with manvol, electric, 
pneumotic or hydraulic 
controls 


All-metal, totally en 
closed — unaffected by 
atmospheric conditions. 
All vital operating ports 
splash-lubricated from a 
common housing reser- 
voir. 
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BELT 


BLE ED ( 
e "ARIA Pt DRIVE 


LINK-BELT COMPANY: Chicane ¢, In- 
dianapolis 6, Philadelphia 40, Atlanta, 
Houston 1, Minneapolis 5, San Francisco 
24, Los Angeles 33, Seattle 4, Toronto 8, 
Springs (South Africa) Offices, Factory 
Branch Stores and Distributors in Princi- 
pal Cities. 


You can get minute 
speed changes and main 
tain them accurately 
while operating under 
full lood. 


Eosy-view speed indico 
tor facilitates speed se 
lection and adjustments 
to meet al! requirements. 


ALL INDUSTRY USES P.I.V.* 


*Positive, infinitely variable 





minum-to-Aluminum”’ Connections in 


E TR 
"Sa a 


Minum Conductors 


GENERAL Ph 
Provided 1 
Metai ate 


COPPER 
ALUMINUM 


Aircraft manufacturers and power companies wi 
with the electrolytic action which took place whea al 
main line cables were joined to copper branch tines 
Come this problem it was necessary to have alumi 
aluminum or copper-to-copper connections. à 


General Plate engineers solved the problem with 
(aluminum clad to copper) which gives like metal come 
tions, thus overcoming the corrosion objections. Alcuplate] 
widely used in the electrical field for clips, shims, bushii dgs; 
terminals, etc. Enclosures for sealed devices can be spun ot - 
drawn from Alcuplate and the copper surface makes 
soldering easy. 


Alcuplate is available in sheet, strip or seamless tubing. 


No matter what your metal problem, it will pay you to con- 
sult with General Plate. Their vast experience in cladding 
precious to base metals or base to base metals can overcome 
your problems . . . often reduce costs. 


General Plate Products include .. . Precious metals clad to 
base metals, Base metals clad to base metals, Silver Solders, 
Composite contacts, buttons and rivets, Platinum fabrication 
and refining, Age-hardenable #720 Manganese Alloy. Write 
for information. Reg. U.S. Pat. Of. 


14 


Have You a Composite Metal Problem? 
General Plate can solve it for you 


GENERAL PLATE 


Division of Metals & Controls Corporation 
106 FOREST STREET, ATTLEBORO, MASS, 
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Get full rpm transmission... 


Silverstreak Silent Chain does 
the job with a single strand 

^liminating the dangers that 
ome with one or more belts in 
a group carrying more than 


their share of the load 


treak metal link 
tion combines the abil 
rry heavy overloads 
lience that really 

I. 


ONT a ae he ee 


| 


I TPFF P» 
Xm 


LINK-BELT Silverstreak Silent Chain Drives 


AKE the proven road to increased pro- 
duction — through the best in high-speed 1 


* / 
power transmission. You'll find Link-Belt Silver- 1 

- streak Silent Chain Drives are 98.2% efficient. 

With normal maintenance, you have a positive 


drive that runs for years and years. 


And note this important point — on extremely 
short centers Silverstreaks lose none of their 


efficiency. What's more, reduction ratios as high 
= as 10-to-1 are frequently used. Both of these 
Silverstreak features save you valuable space. 


One test will prove to you why thousands of 
production-minded engineers have standardized 


Shock proof on Link-Belt Silverstreak Silent Chain Drives. 


SILVERSTREAK SILENT CHAIN DRIVES 


LINK-BELT COMPANY: Chicago 9, Indianapolis 6, 

Philadelphia 40, Atlanta, Houston 1, Minneapolis $, 

San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8, 

Springs (South Africa). Offices, Factory Branch Stores 
and Distributors in principal cities. 
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seping Nearly 17 Tons in Check! 
TDA BRAKES 


PROVIDE POSITIVE BRAKING—POSITIVE CONTROL! 


Safety is an important consider- 
ation in amy construction opera- 
tion! That's why dependable 
TDA Brakes were used on the 
Cleveland Electric Illuminating 
Company’s specially-built pave- 
ment cutter. This unusual 
machine is used to cut pave- 
ment preparatory to trenching 
operations for underground 
cables and steam mains. Two 
slots approximately 2 inches 
wide and up to 17 inches deep 
can be cut as fast as five feet per 
minute! ATDA Duo-Grip Brake 
is used for emergency purposes 
and to hold the machine on 
grades. Simple construction 
and positive action decrease 
maintenance—increase per- 
formance! 


WHATEVER YOUR BRAKING PROBLEM- 
TAKE IT TO TDA BRAKE DIVISION! 


In this modern age of power and speed, manufacturers have Here Are A Few Of The Many Products 
to rely more and more on safe, effective brakes to keep their Which Can Be Equipped With TDA Brakes 
machines under constant control. And TDA Brakes are filling Centrifuges è Compressors © Conveyors © Cranes 
this need consistently and dependably—even under the most Cream Separators * Diesel hook-ups © Dry cleaning 
unusual and exacting requirements! These advance-designed machinery © Extrocters © Hoists © industrial electric 
brakes are the result of TDA’s more than 40 years of braking trucks è Lathes (automatic) e Looms (textile) o Lumber 
2 : i LEN mill machinery * Machine tools * Materials handling 
experience— plus the efforts of highly competent technicians oqin o iae o Faai o Gums 
and engineers. If you have a braking problem—regardless of mixers © Press brakes © Printing presses © Rolling 
its nature and scope—contact TDA Brake Division! By simply mills è Shears è Warpers (textile) èe Welding posi- 
mailing the coupon below you'll find out how you and your tioners © Winches è Automotive © Farm equipment 
product will be repaid. Earth moving equipment è Construction equipment 


Public transportation. 
SS MOTA? 


l TDA BRAKE DIVISION—DEPT. A-3 
ASHTABULA, OHIO 


Please mail brake information on these applications. 


COMPANY TDA BRAKE DIVISION 


THE TIMKEN-DETROIT AXLE COMPANY 
ASHTABULA, OHIO. 
ADDRESS 


M — - > 
em — tan fccepted | Standard} 


TRADE MARK REGISTERED 
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"n 


2 an orMissiles... 


.. We men who 
dopale Che Wem count 


o leder RoC... 


oo 


one Can Count on 


‘Everyon 
VEEDER-ROO 


Bas E 


remi Radar, communications, gunfire 
E Countrol ... and many other mil- 
R 7". itary "musts"...count on Veeder- 


Root Counters for dependable, continuous 
Facts-in-Figures. Never mind how. Just 
count on it that the job is being done... 
right up “to the nines.” 


If anything is worth keeping track of, 


then you can count on Veeder-Root to do 
the job as it needs to be done... within the 
limitations of defense production, of course. 


VEEDER-ROOT INC. 
HARTFORD 2, CONN. + GREENVILLE, S.C. 
Montreal, Canada Dundee, Scotland 

Offices and agents in principal cities 


VEEDER-ROOT COMM ttt 
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Designer's 
Simplified design makes them 
easier to install and service! 


No doubt about it! Simplified design, for faster, easier installation and main- 
tenance, has made these General Electric magnetic contactors—heart of the 


whole G-E line of starters— a big hit with machinery manufacturers. For 
instance: 


€ Terminals, easily accessible from the front, have large pan-head or slotted hex-head 
screws to speed wiring of either stranded or solid wire. 


@ Main poles in the three smaller sizes—and interlocks in all sizes—can be changed from 
normally open to normally closed without need of extra parts, facilitating quick changes 
and reducing your inventory of “‘specials.” 


€ Extra two-circuit interlocks—with interchangeable normally open or normally closed 


contacts—can be quickly added to either side of contactor, need no drilling, no extra MA G NETI c 
accessories. 


€ Arc hood is held in place by two easily-removed captive screws to expose terminals c o fi TA c T o R *& 


completely for inspection and maintenance. 


€ Three-point keyhole slots in rear of contactor make panel mounting a simple matter, 
and insulated aluminum base permits mounting on all types of panels. 


€ NEMA mounting dimensions mean maximum interchangeability. 


Your G-E representative, or authorized G-E agent or distributor, can supply 
you in all NEMA sizes for a-c motors up to 50 hp. Meanwhile, get the full 
story in Bulletin GEA-5154. 


SIZE O SIZE ! SIZE 2 


GENERAL QD ELECTRIC 


SIZE 3 
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A FULL LINE OF 
FHP MOTORS TO 
MEET YOUR NEEDS 


Fhp machine-tool motor 


SPEED, ACCURACY 
AND FLEXIBILITY 
—ALL IN ONE! 


Photoelectric recorder 


HOW TO SIMPLIFY 
" BUILDING-IN " 
THE RIGHT SPEEDS 


Adjustable-speed manual 


Propuct 


ENGINEERING 


This polyphase induction 
motor, specifically designed 
for frequent start-stop duty 
on machine tools, is one of a 
wide variety of G-E standard- 
ized fractional-hp motors avail- 
able to meet your design needs. 
This complete line includes, for 
general applications, polyphase 
induction, d-c, capacitor-start, 
and split-phase motors, as well 
as gear and unit-bearing motors 
and a broad selection of defi- 
nite-purpose motors for more 
limited applications. Specify 
one of these G-E motors in 
your next design. They’re 
known to be preferred by your 
customers, play a big part in 
selling your product. See Bul- 
letin GEA-5174. 


Besides measuring a-c and d-c 
volts and amperes, this ver- 
satile General Electric photo- 
electric recorder provides a 
quick, accurate record of al- 
most anything that can be 
measured with an indicating 
instrument temperature, 
speed, pressure, thickness, 
light, and vibration. In de- 
flection and potentiometer 
types, for portable use or semi- 
flush mounting, it features 
chart speeds from !$ inch to 72 
inches per minute, sensitivities 
as low as 1.0 microampere full 
scale, and response periods as 
fast as !$ second for full-scale 
deflection. See Bulletin GEC- 
254. 


This 26-page illustrated man- 
ual—a worthwhile addition to 
your reference file—covers the 
entire subject of adjustable- 
speed drives, including their 
economic and engineering ben- 
efits and the points to consider 
in their selection. Especially 
helpful is a concise description 
of available General Electric 
packaged adjustable-speed 
drives, plus a well-organized 
table that summarizes the 
ratings and performance fea- 
tures of each drive. See Bulletin 
GEA-5334. 


, PRODUCT 


HIGHLIGHTS 


NOW— MOTOR SELECTION 
AND APPLICATION SIMPLIFIED 


NEW G-E "SHOW-HOW" COURSE 
helps train your workers 


Of special interest to designers is this new General 
Electric Motor Selection and Application Course— 
timed to meet today's need for more motor “know- 
how" by your personnel. A G-E More Power to Amer- 
ica program, it shows simply and clearly how motors 
work, types now in use, how to select and apply 
them to specific jobs. Kit includes instructor's manual, 
nine slidefilms with records, student review booklets, 
and sturdy carrying case. Ask your G-E representative 
for a free copy of the manual. Meanwhile send for 
Bulletin GEA-4938-16 describing the course in detail. 


General Electric Company, Section C 668-89 
Schenectady 5, N. Y. 


Please send me the following bulletins: 


© for reference purpose 
O in connection with immediate projects 
O GEA-4938-16 Motor selection and application 
(] GEA-5154 A-c magnetic contactors 
D GEA-5174 Fractional-hp motors 
0 GEA-5334 Adjustable-speed manual 
O GEC-254 Phetoelectric recorder 


CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery manufacturers in the General Electric section. 


NAME 
COMPANY 
STREET 


city 


—— na 
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Doehler Die-Casting 


50 Years Experience 


e ACCURACY 

e DENSITY 

© QUALITY CONTROL 

! * EXPERT. ENGINEERING 

« A e SURFACE FINISH 
2077/2 7 T T2 


R aE tdt nnns 
= f 


Jarvis Finish 
25 Fears Experience 


© APPEARANCE 

© ARTISTIC DESIGN 
W AAL 
© LONG LIFE 

e RELIABILITY 

e QUALITY CONTROL 


Result: 








For Greater 


Dearing 


Capacity a 


un M HY-LOADS 


A-1200-TS 


Narrow Series 


Where bearing overall dimensions must 
be kept to a minimum, Hyatt Hy-Load 
Light Series Roller Bearings are avail- 
able in three widths to satisfy load re- 
quirements and permit wide design range. 

As greater load-carrying capacity or 
longer bearing life is required for a given 
shaft size and bore diameter, you can go 
progressively from the narrow, to the 
wide, or to the duplex series of Hyatt 
Hy-Load Bearings as illustrated. 

When operating speeds are relatively 
low, greater radial capacity can be ob- 
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tained in limited space with Hyatt Hy- 
Loads of the full complement type. In 
this type of bearing, available in both 
wide and narrow widths, the roller sep- 
arators are eliminated, and the maximum 
number of rollers are employed to pro- 
vide increased capacity within the same 
boundary dimensions. 

Write for a copy of catalog 547 ...a 
complete guide to the selection and use of 
radial roller bearings. Hyatt Bearings Di- 
vision, General Motors Corporation, Har- 
rison, New Jersey. 








Modernize Even Your Latest Machine Tool Operations with 


ROBOTATR 


THE INDUSTRIAL AIR CONTROL OF A THOUSAND USES 


A rugged air chamber that may be 

used wherever a short, powerful 

stroke is needed for holding, posi- 
tioning or clamping. Produced in six 
different sizes with strokes from 134 
inches to 3 inches. Also available is a 
smaller diameter ROTOCHAMBER which 
provides an even longer stroke with a 
similar pressure output. Your present air 
supply will be adequate for either, but 
compressors are available if needed. 


SAVES MONEY CUTS HANDLING TIME 


Savings realized on this operation for manufactur Before installation of Robotair on this compressor 

ing axle housings by replacing hand screws and run-in test line, compressors were held in posi 

clamps with Robotair Chambers have amounted to tion by manvally operated clamps. Simple 

hundreds of dollars adaptation of Robotair Chambers and two-way 
valves cut handling time in half 
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.. .. AND STEP UP YOUR 


" PRODUCTION AS MUCH 


MANPOWER 


AS 35, WITHOUT ADDING 


Amazing Savings in Time, Money and Effort 


Bendix-Westinghouse, world’s largest source of air brakes 
and other air devices, put more than a quarter century of 
experience behind the development and perfection of Robotair 
Industrial Controls. With their wide range of applications, 
these air controls now offer progressive manufacturers 
amazing improvements in production speed and economy 
at an unbelievably low initial cost. Ideal for holding, clamp- 
ing, bending, swedging, staking, riveting, and compactly 
designed for easy installation on space limited machinery, 
Robotair Controls inevitably bring about lower manufactur- 


ing costs per unit through increased productivity of man and 
machine. Rugged, frictionless, leak-proof construction posi- 
tively eliminates need of oilers and filters and assures 
millions of strokes at 100% efficiency for total life. Low cost 
Robotair units are available as original equipment for 
machinery manufacturers or for installation on present shop 
equipment. To find out how Robotair can improve your pro- 
duction picture, send for your copy 

of the colorful Robotair booklet. 

Coupon at bottom of page. 


Industrial Distributors in All Major Cities. 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY * ELYRIA, OHIO 


REDUCES OPERATOR FATIGUE 


Various sizes of steel plates are held in position by 
series of Robotoir Chambers in this end grinding 
operation. Use of Robotair eliminated battery of 
hold down bolts and clamps, greatly reducing 
operator fatigue. 
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BENDIX-WESTINGHOUSE 
Automotive Air Brake Co. 
Elyria, Ohio Dept. A 


Please send me your free booklet on ‘‘Robotair—the 
Industrial Air Control of a Thousand Uses." 


NAME 
TITLE 
COMPANY 
ADDRESS. 


CY 








* All grip... WO SUP! 


€ © | / ) à B 
i 


LARGE RATIOS | SMALL PULLEY 
POSSIBLE 


LOW OR HIGH SPEEDS FIXED CENTERS i PRECISION TIMING DIAMETERS 


GILMER "TIMING BELT" PATENTED 1950 
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TIMING BELT DRIVE 


—adesigners problem-solver 


A revolutionary tooth-grip belt that has stant starts and stops are a factor, this 
already improved the performance of extra strength reduces inertia by minimiz- 
thousands of machines—is daily solving ing pulley weight. Body of belt is tough oil- 
new problems in power drive design! and heat-resistant Neoprene for sturdy, 
The Gilmer "Timing Belt" is an excep- long lasting service. 

tionally strong, precision-power belt: Belt The Gilmer “Timing Belt” is versatile: 
teeth make positive engagement with You can use it for synchronizing drives, 
axially grooved pulleys . . . speeds of driver for power transmission, for functional 
and driven pulleys synchronize perfectly operation! Let our engineers help design 
—there is no speed variation, angular your drive. We'll be glad to send you an 
velocity is constant. illustrated brochure which shows how 
And consider the construction! Steel cable leading design engineers are using it; gives 
pulling elements give enormous tensile valuable suggestions for drive designing. 
strength — eliminate stretch. Where con- Write for it. * Reg. Trade Mark 


“TIMING T “NOs” 
= n noting: 


a ” 0 ADJUSTING: L. H. GILMER COMPANY 


CKLASH! 
NO BA 610 Tacony, Philadelphia 35, Pa. 


Division of United States Rubber Company 
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Sensational, new 
transmits more 


speeds than any 


Involute sprocket teeth and new 
chain and sprocket engagement 
principle make possible single- 
drive units capable of transmitting 
E E a R a 





Morse WeA@/ Drive 


TRADE — MARK) 


horsepower at higher 


other type of drive | 


The new Morse HY-VO Drive literally revolutionizes high-speed, 
heavy-duty power transmission. It combines—for the first time— Write today 


the ruggedness and positive action of a gear with the smoothness for Catalog 
and lack of vibration of a belt. Yo. €-72-51 


Entirely new design principles are used in the HY-VO Drive. 
Vibration and destructive linear pulsations are virtually elimi- 
nated, allowing the HY-VO Drive to operate at tremendously in- 
creased rotative speeds, using drives of much narrower widths. 
It opens the way for transmitting much higher horsepower from 
smaller, more economical, high-speed engines. 


MORSE 


MECHANICAL 


POWER TRANSMISSION 


PRODUCTS 


Due to the shortage of materials and production facilities, orders 
for HY-VO Drives must carry a priority rating at the present time. 


MORSE CHAIN COMPANY 
7601 Central Avenue, Dept. 179 e Detroit 8, Michigan 


— — n o t mmo 





Simplifies installation in cramped quarters. 
The smaller size of Life-Line motors aided 
designers of machines and equipment... 
required less space. Pre-lubricated bear- 
ings eliminated extra fittings and piping. 


E » 
^ A. — 
a 


"7 
$ 


Compact design minimizes 
required space, Life-Line- 
starters installed in control 
cabinet on a precision lathe. 
Front removable parts and 
straight-through wiring 
saved additional space . .. 
facilitated general servicing. 
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- Cramped P? 


Here’s how to 


stretch space 


Life-Line motors and Life-Linestarters® are 
space stretchers. The reason? ““Compactness.”’ 
They are smaller, lighter than most con- 
ventional types... often can be installed 
in close quarters where others cannot be 
accommodated. 

Take the case of this grinder manufacturer, 
for example: The motor is mounted under the 
bed inside the housing. Space is at a premium. 
With ordinary conventional motors, it was nec- 
essary to grind part of the motor housing away 
so that motors could be squeezed into the avail- 
able space. Life-Lines (as much as ! 4 smaller for 
the same frame size) —fit with room to spare. 

Further, the pre-lubricated, sealed bearings 
eliminate the need for bringing grease fittings 
to the outside of the housing. This means an 
additional saving of several dollars per ma- 
chine—in materials and labor. 

Life-Linestarters match the motors for com- 


pactness. Because all parts can be removed 
straight from the front, there is no need to 
allow extra workroom for servicing. Further, 
straight-through wiring means simplified 
wiring, shor^^r leads, less space. You can have 
two electrical interlocks without increasing 
Life-Linestarter width. After that, two more 
may be added with little additional space. 

These space savings result in smaller cavi- 
ties... and more compact cabinets . . . reduc- 
ing your costs. NEMA mountings are standard 
for the complete line. 

More data? Complete information, on sizes 
and mounting dimensions, is available from 
your nearby Westinghouse representative. Ask 
him for copies of “Life-Line Motor Book”, 
B-3842 and “Tomorrow’s Starter Today”, 
B-4677 or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, 


Pennsylvania. J-21625 


MOTORS and CONTROLS 
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/s This clue to quality 
On your product? 


PHILLIPS SCREW 


BY USING PHILLIPS SCREWS on your product, you prove on sight 
that you use extra care in manufacture. The public knows that X 
marks the spot — the identifying X formed by the cross-recess on 
the head of every Phillips Screw. It is the mark of extra quality. 


These screws — wood, machine or tapping — add structural 
strength, set up tighter, resist the loosening effect of vibration. They 


THIS are speedier = and cost saving because they save time, work. money. 
ADVERTISEMENT They start faster, eliminate driver skids, damaged parts, split screw 
is part of the J E 
current campaign - = > ake , > re ^ » — fact! 
went comet heads. They make good workers out of green help — fast! 
14 million readers . 17 ~ ~ e 
of The SATURDAY Be sure to include Phillips Cross-Recessed-Head Screws in your 
EVENING POST. E 


specifications. 


'! PHILLIPS one SBREWS 


X marks ffe spot... the mark of extra quality 


` AMERICAN SCREW CO. . TME BLAKE & JOHNSON CO. * CAMCAR SCREW & MFG. CORP 
CENTRAL SCREW CO. * CONTINENTAL SCREW CO. * ELCO TOOL & SCREW CORP 
GREAT LAKES SCREW CORP. * THE HM. M. HARPER CO. * NATIONAL LOCK CO. * PARKER-KALON CORP 
PHEOLL MANUFACTURING CO. * ROCKFORD SCREW PRODUCTS CO. * SCOVILL MANUFACTURING CO 
SHAKEPROOF INC. * THE SOUTHINGTON HOWE. MFG. CO. * WALES-BEECH CORP 


FASTENERS oF TODAY . THE FUTURE 
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be CAN CUT DOWN on motor clean- 
ing operations and greatly reduce 
inspections and overhauls on the equip- 
ment you design. Tests have proved that 
on most applications totally-enclosed, 
fan-cooled motors more than pay back 
their extra cost in reduced maintenance. 
And this new Allis-Chalmers Type 
APZ tefc motor makes maintenance 
costs lower than ever before on this 
type of motor. 


Here's Why 

Concealed air passages and pockets have 
been eliminated; dirt cannot build up 
to cause overheating. Cooling air is 
blown over the ribbed cast iron frame 
and bearing housings carrying dirt away 
with it. How about oily dirt that sticks? 
It can be wiped or blown off without 
stopping the motor. 


Texrope ond Vari-Pitch 


Rigid Construction 

The frame 1s rigid cast iron which not 
only has high inherent corrosion resist- 
ance, but also holds bearings perma- 
nently in alignment. Bearings are pre- 
lubricated at the factory and should 
need no attention for years. Tapped 
holes with pipe plugs to permit regreas- 
ing and to provide grease relief are 
standard equipment 


Get All The Facts 
The new Allis-Chalmers Type APZ to- 
tally-enclosed, fan-cooled motor is built 
in all NEMA standard frame sizes from 
*224 to 505. Also in explosion-proof 
type. Your A-C Authorized Dealer or 
District Office offers you competent en- 
gineering aid on your design problems. 
Call today, or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. Ask for Bul- 


letin 51B6144. A-3402 


ore Allis-Chalmers trademarks. 


ALLIS-CHALMERS 
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Sold... 
Applied... 
Serviced... 


by Allis-Chalmers Authorized Deolers, 
Certified Service Shops and Sales Offices 
throughout the country 


CONTROL — Manual, 
magnetic and combina- 
tion starters; push but- 
fon stations ond compo- 
nents for complete con- 
trol systems 


TEXROPE — Belts in 
oll! sizes and sections, 
standard and Vari 
Pitch sheaves, speed 
changers. 


- -— 
% » V PUMPS — Integral 
§ | motor ond coupled 


types from % in 
to 72 in. discharge 
ond up 


*Similar design non- 
ventilated motors Type 
APK, also available in 
frames 203 to 224 in- 
clusive, 





For positive, economical power trans- 
mission...smooth flowing convey- 
ing of bottles or packaged goods at high or low 
speeds . . . transferring bulk materials . . . split sec- 


ondtiming motions where accuracy hastop priority. 


If these are your problems, Whitney Chain Drives 
will provide the solution with savings in time and 
money. 

And not only do these adaptable chain drives 
fit perfectly into your design planning. What's 
more, they insure top machine performance by 
maintaining a constant, high level of 
uniform production. 


Precisely built of carefully finished, hardened 
alloy steels, Whitney Chain Drives give long serv- 
ice life... keep maintenance at a minimum, assure 
maximum output and lower costs. 


WHITNEY SERVICE 


In addition to the service facilities of over 130 Distribu- 
tors, Whitney maintains a network of 15 Field Engineering 
Offices located throughout the country. From the complete 
line of Roller, Silent and Conveyor Chains, Whitney Engi- 
neers can recommend, without bias, the proper type of 
drive for your application. Consult your nearest Whitney 
Field Office or write us direct for catalog and complete 
information. 


WHITNEY CHAIN COMPANY 


204 HAMILTON STREET, HARTFORD 2, CONN, 
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FRED A. HOFMANN, production vice president of the Elastic 
Stop Nut Corporation of America, says, "We're back on a full 
2.shift production schedule, and practi ally every one of the 62 
l'ri-Clad motors we've installed since 1941 in our plant at Union, 


N. J., is going night and day. Sure, we make a lot of steel products, 


but for a general-purpose motor, we don't think you can beat cast 


iron. After the pounding we've given our Tri-Clad motors for the 


past 10 years, we're stronger than ever for Tri-Clads.” 


ELASTIC STOP NUT CORPORATION: 


"We're stronger than ever for Tri-Clad triple protection!” 


TRI-CLAD MOTORS drive machines that produce ESNA fasteners 


for use on jet aircraft engines—the engines that power our modern 
military planes. Each of the jet engines above uses a large number 
of these special stainless-steel high-temperature nuts, designed to 
hold under the extreme heat and other severe conditions of jet 
engine operation. Moreover, these nuts must be re-usable without 
seizing or galling the finish. ESNA counts on the reliability of their 


Tri-Clads to help turn out thousands of these fasteners every day. 


VIRILE VETERAN. This 10 hp Tri-Clad motor has been driving an 
Acme Gridley 
It's still going strong, another reason why, alter 10 years 
thinks Tri-Clad is still their best motor buy! And today’s 


Tri-Clad motor, all-industry favorite, is better than ever! 


multiple spindle bar machine for nearly 10 years 


ESNA 


er æ 
GENERAL GA ELECTRIC 





4 STEPS—AND NO HANDS! Backbone of the ESNA produc 
tion line, the Acme Gridley automatic bar machine (3 shown above) 
ejects a finished nut blank every 4 


keeps the 


2 seconds. The operator simply 
six spindles supplied with bar stock. The machine feeds 


tock, machines the nut profile, drills 2 holes and cuts off to ac 


TR/ CLAD MOTORS 


Help Keep ESNA 
Production Up! 


PRODUCTION PUSHER General plant foreman Karl Kjellburg 
has the job of meeting “impossible” defense program manufacturing 
on automatically fed machines 
like the Tri-Clad driven V. & O. press on his left; says, "This press 


inserts over 200 elastic fibre locking collars a minute in a 


schedules. He’s counting heavily 


fastener. Driving it is a big job for a moior. Our Tri-Clads gave us 


no trouble during the war. We're counting on them again" 


curate lengths. The load on the 10-hp drive motor is heavy and 


constant—but Tri-Clad, with its bearings completely enclosed in 
cast-iron housings, can take it! Maintenance department can't recall 
a single Tri-Clad bearing ever having to be replaced. Moreover, 


if they need it, the motors are easily greased while running. 





TROUBLE SHOOTER TESTIFIES Fd Conk, ESNA’s maintenance 
chief, must furnish reliable power wherever it’s needed in the plant. 
He's got some definite ideas about electric motors; says, "We like 
a motor you can regrease easily if you have to. So far, we've had 
to regrease very few of our Tri-Clad motors. And those were either 
on hot spots or on particularly tough jobs. The point is—we could 
readily have regreased them all if it was necessary.” 


How to Keep Your Motors in Shape for the Job Ahead! 


r 


EOLA 
PL. 


TIMELY READING With motor 


needed on the line, once again it's time to be a crank 


every electric 


about motor care. That's why every motor user needs 


l 
l 
I 
l 
| 
| 
l 
| 
l 
| 
| 
| 
| 
l 
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this General Electric manual. Tells how to spot motor 
and generator trouble before it happens, how to pre- 
vent serious breakdown, how to conduct a regular 
motor maintenance program. Order a copy for your 
maintenance department today! Use the coupon! 


TOUGHEST...on the inside Extra protection against electrical 


breakdown is built into every Tri-Clad motor. Formex* wire wind- 


these 
are features that prolong a general purpose motor's useful life. 


TOUGHEST...on the outside Teeth rattling blows, dripping 
liquids, corrosive fumes—they're all in a day's work for Tri-Clad 
cast-iron construction. You get a rigid structure, too— one that 


ings, one-piece cast-aluminum rotor, double-end ventilation 


won't twist out of line when you're bolting it down. 


TOUGHEST... at the bearings A Tri-Clad motor will run safely 
without relubrication for as long as any general purpose motor 
you can buy. But, if the application does make relubrication a 
"must", you can grease your Tri-Clad without halting production. 


* Reg. U.S. Pat. Of 


General Electric Company 
Section 752-8 
Schenectady 5, New York 


Please send me my free copy of "How To Maintain Motors and 


Generators” (GET-1202) 
Name 

Company 

Address 


City State 


Turn the page for the latest news on 
motor selection and application. W 





NEED HELP IN TRAINING MANPOWER? 


Here’s a Valuable Tool! 
—G-E’s New Course on 


MOTOR SELECTION 
AND APPLICATION 


9 Slide Films and Accompanying Manuals 
To Help You Get the Most Out of Electric Motors 


Timed to help meet the growing demand for skilled industrial 
workers, this new General Electric Motor Selection and Appli- 
cation Course is a boon to everyone concerned with technical 
training problems. Here, in 9 short, easily understood lessons, 
is a "how-to" course that offers a broad introduction and review 
of motor principles and uses to engineers, plant personnel, 
students and all others concerned with motors. It's a valuable 
production-boosting tool for any type plant! Ask your G-E 
representative for more details on this course or mail the 
coupon today. 


HERE'S WHAT THIS COURSE CONSISTS OF: 


9 Sound slide films and records. 9 Sets of Review Booklets (10 per set) for 
student use. 1 Instructor's Manual—( This 96-page manual is virtually a com 
plete course in itself.) Complete kit—Slide films, Review Booklets, and Instruc 
tor's Manual, in sturdy carrying case—$100.00. 


Here's a Quick Look at the Scope of the Course 


ABJUSTMENT - WOUND ROTOR 


CURRENT REVERSED 


POLARITY Of ROTOR 
REVERSED 


T^f tyr 


lessen 1—‘‘Fundamentals of 
Moters  —Basic principles of 
motor operation, how a-c and 
d-c motors work, construction 
features, etc 


Lesson 2—‘‘Types of Motors” 

Horsepower, speed and 
torque and other charocter 
istics, ranges of application 
design features 


lesson 3—''Fundamentals of 
Selection" —A study of the 
five basic steps that are usu 
ally followed in the selecting 
of any motor 


General Electric Company 
Section 684-20 


MAIL THE COUPON TODAY! 


Attach this coupon to your busi 
ness letterhead and mail Today 


Schenectady 5, N. Y 
Gentlemen 


Your Motor Selection and Application Course sounds like it may be valuable in 


our training program 


Name 
Company 
Address 


City 


Send me a complimentary copy of the Course Manual, GEZ-310, for my inspection, 


at no cost to me 


Send us a complete course for a 10-day free trial. If we do not return the course 
at the end of the trial period, you are to bill us $100.00 for this complete course 


State 


GENERAL ELECTRIC 


Lesson 4—''A-C Polyphase in- 
duction Motors" -Character 
istics of the three basic types 
squirrel - cage, wound -rotor 
adjustable-speed induction 


lesson 6 —"D-C Motors" — 
Basic types: shunt, series, com 
pound; horsepower formulas 
adjustable speed applications 
versatility, etc 


ACCELERATION SMOOTH QUIET 


[LL D 


REVERSING TERME 


lesson 8—‘‘Adjustable-speed 
Drives" — Speed range ond 
versatility of various pack- 
aged adjustable-speed drives, 
typicol applications 


Lesson 5—"Single-Phase In- 
tegral - HP Motors" — General 
ronge of applications, torque 
ond safety factor, capacitor 
and repulsion-induction types 


lesson 7—‘Synchronous Mo- 
fors" — Where used, design 
features, power factor im 
provement, and other basic 
operating benefits 


lesson 9— "Gear Motors” — 
Selection and application of 
the three classes of gear units 
Advantages of these low 
speed drives 





Simplify Your Access Panel and Door Assemblies... 


E IDE linen. 22 am p 


LLL 


a 


Fasten them" $ 


o——— € 


/, 


Fastening removable access doors and panels need not be a laborious and costly 
production or assembly operation—not if they’re fastened with QUICK-LOCK. 
Designed for simple installation, QUICK-LOCK requires no special tools. It speeds 
up mounting and demounting detachable panels with only a 90° turn required to 
lock and unlock it in a jiffy. 
The fiexible mounting and tapered stud makes QUICK-LOCK ideal for assembling 
curved sheets and insures a tight fit when locked. Stud is self-ejecting when unlocked. 


TT) Minimum deflection is assured—only initial loads are carried by the helical spring. 
Cx Solid supports take up increased loads. 
Industrial and agricultural equipment manufacturers would do well to analyze the 


cost-saving features of QUICK-LOCK's simple design. A good way would be to call in 
> a Simmons Engineer and discuss the economy of a QUICK-LOCK installation as com- 


SIMMONS FASTENERS 


| = pared to your present fastening method. Why not send for him today? 
i SIMMONS FASTENER CORPORATION * 1751 NORTH BROADWAY, ALBANY 1, N. Y. 
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BELVEDERE BOWL — 
with Griptite* base developed by 
Goodyear. Design meets precision 
requirements for dimensions, hard- 
ness, resistance to fats and oils. Note 
metal valve insert bonded to rub- 
ber base. 


Business as Unusual | 


THANKS TO GOODYEAR PRECISION-MOLDED RUBBER 


N unusual product that may show 
YOU the way to a new or better 
design is the Belvedere Mixing Bowl, 
with its Griptite base that lets a 
woman use both hands for kitchen 
mixing. 
Problem here was to mold a rubber 
base that would hold a mixing bowl 
to the kitchen counter. It required an 
airtight seal that would hold even 
under the stress of stirring, yet be 
instantly releasable. The answer was 
precision molding—the kind of work 
that characterizes all the output of 
Goodyear’s Molded Goods Plant at 
St. Marys, Ohio. 


*Griptite—T.M. Griptite Corporation, Lancaster, Ohio 


Whether you need simple parts or 
complex shapes—molded or extruded, 
compounded to meet specific require- 
ments—you can be sure of exact, uni- 
form quality and performance, thanks 
to advanced production techniques, 
rigid inspections and controls at this 
plant—world’s largest devoted to pro- 
ducing molded and extruded items 
from rubber and the new rubber-like 
plastics. 


If you have a design or production 
problem rubber may solve, turn to the 
G.T.M.—Goodyear Technical Man—or 
write direct to Goodyear, Molded 
Goods Dept., St. Marys, Ohio. 


-—À 


MIX — WITHOUT HOLDING 
— rubber base enables bowl to ad- 
here to any smooth surface — lets 
women mix without holding bowl, 
frees other hand for pouring. 


We think you'll like 


“THE GREATEST STORY EVER TOLD” 


Every Sunday—ABC Network 


GOOD/ YEAR 


THE GREATEST NAME IN RUBBER 
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Here’s how you can tell the chain 
with SHOT-PEENED rollers... 


LOOK FOR THE 
DISTINGUISHING 
DARKENED ROLLERS 


Thousands of tiny steel balls 
hammer the metal — “cold 
work" each roller pay off 
in extra fatigue life added 
ability to withstand shock and 
impact 


y 
Yes, you want to be sure you get shot-peened rollers on the 


next roller chain you buy. Shot-peening gives rollers the 
extra fatigue life needed to take repeated shock and impact 
loads 

These chains are high in tensile strength, durable under 
severe loads, relatively light in weight and uniform in pitch. 
This accounts for their wide acceptance throughout industry 
for both drive and conveying purposes 

Thanks to constant research and precise manufacturing 
controls, every Link-Belt Precision Steel Roller Chain meets 


the highest standards for uniform strength. You get a posi- Easier coupling 
tive, long-life drive — unaffected by heat, cold or moisture. 

and uncoupling without 
widths, in 2$ to 3 in. single and double pitch. For all the - € load distribution 


. is i sd i Patented E-Z Assembly feature of Link- 
facts, call your nearest Link-Belt office Belt Precision Steel Roller Chain has 
won world-wide approval. Coupling and 
uncoupling of multiple width chains — 
right on the job —is far easier. There's 


absolutely no sacrifice of load distribu- 

" a tion no loss of the chain's remark- 
> able performance. Press-fits between 

chain pins and middle bars have been 


modified. But full load carrying capacity 
across the entire width of the chain has 


PRECISION STEEL ROLLER CHAIN been maintained 


Link-Belt Roller Chain is available in single or multiple 


UNK-BELT COMPANY: Indianapolis 6, Chicago 9, Philadelphia 40, Atlanta, Houston 1, Minneapolis $, San Francisco 24, Los Angeles 33, Seattle 4, 
Toronto 8, Springs (South Africa). Offices, Factory Branch Stores and Distributors in principal cities. 12,382 
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GRAPHITAR 


(CARBON-GRAPHITE) 


Saves critical material saves weight 


> w 
Former copper — tin — lead in- Piston, previously cast and 
dustrial bushing. machined from aluminum. 


Gasoline meter valve-seat form- 
erly made of bronze. 


New valve-seat, now made of - New bushing identical in size, New Graphitar piston .of 
weight-saving Graphitar. shape and with better perform- equal lightness which is giv- 
ance now made of Graphitar. ing improved performance. 


Oa ~= 


THE UNITED STATES 
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The six examples on these pages are typical 
instances in which GRAPHITAR is saving 
STEEL, BRONZE, ALUMINUM and nearly every 
other metal and alloy usually employed for 
small machinery parts such as bearings, seals 
and bushings. 


And here's the payoff! — GRAPHITAR is not 
only saving critical metal and weight — it 
is improving the performance of nearly every 
product in which it is used! 


GRAPHITAR is strong, self lubricating and 
resistant to wear and extreme temperatures. 
It resists chemical attack — even by concen- 
trated acids such as hydrofluoric and 
hydrochloric. 


Let us show you how GRAPHITAR can save 


* 
i critical metal and improve the efficiency of your 
products. Write us today for the full story 
and our descriptive 64 page catalog. 


au 9 


Former nitrided steel aviation Former steam valve rotor, ma- Bronze current collector wheel 
gasoline pump liner. chined from stainless steel. for overhead crane trolley. 


New Graphitar liner lubricates New rotor made of Graphitar Improved, durable wheel finish 
itself — is unaffected by wear or provides perfect seal, is un- ground from Graphitar. 
gasoline. affected by pressure or — 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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Illustrated: Model BP Single-pole, double throw 15 A., 125 V. A-C 


The only 
miniature where size and high rating 
° come to terms with cost 
snap switch 


Here’s a new ally for the design engineer in his effort to keep 
quality high and cost low. TYNISWITCH fits in the smallest 
places, yet handles the load of switches much larger and 
more expensive. Thorough laboratory tests have proven its 
dependability and durability at high operating speeds and 
over millions of cycles. 

In its simplified construction, TYNISWITCH introduces new 
principles of switch design that cut costs. High force-to- 
inertia-ratio spring blade inhibits mechanical resonance, en- 
ables high switching rate with positive bounceless closure. 


All these and other features add up to efficient switching 
at low cost. 


engineers are fully qualified to work with you 
on the economical development of your special application 


switches. Write for engineering design sheets. 
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ere I SO. i A 


C vet dta « C Without Fasteners? 


APPROXIMATELY |21/2%|OF THE STEEL PRODUCED 
IS USED TO FASTEN THE REST TOGETHER! 


Like so many important little things in our every day life, people are apt to 
take glamorless bolts and nuts for granted. But it takes only a second 
to realize what a tremendous contribution they make to our way of living. 


The importance of fasteners is fully realized by the designers, the engineers, 
production men and top executives of industry. And they know, too, 
that Lamson & Sessions is their most reliable source of supply— 
with one of the most complete fastener lines of any manufacturer. 


Look to Lamson for progress in fasteners. We welcome your inquiry on 
any fastener problem. 


The horae of "quality controlled" fasteners 


— p uu 


The LAMSON & SESSIONS Cao. . + General Offices: 1982 West 85th Street © Cleveland 2, Ohio 


Plants ot Cleveland and Kent, Ohio è Birmingham è Chicago 





End bearings 


When you want anti-friction performance in your prod- 
uct, consider the possibilities of "Commercial" ball bear- 
ings. Schatz "Commercial" ball bearings can economically 
replace bushings or plain sleeve bearings, and thus im- 
prove product performance without adding a price 
premium. "Commercial" bearings can often substitute for 
costly precision bearings too, when tolerances aren't tight. 

So be sure to investigate the standard line of Schatz 
"Commercial" ball bearings. This line includes 22 basic 
types, both ground and unground; some types are avail- 
able in metric sizes. 

The careful manufacture of Schatz "Commercial" ball 
bearings insures top performance. 

"Commercial" bearings are now in heavy demand be- 
cause of their versatility and wide design possibilities. 
But Schatz engineers will welcome the chance to help 


you conquer friction economically. Write for catalog 
No. 11 today. 


can cut your costs... 


Check these Schatz standard types before you specify bearings: 


Type A (unground) double row ball bearings 

Type A (unground) thrust ball bearings 

Type A (unground) flanged ball bearings 

Type A (unground) plain dust-proof ball bearings 

Type A (unground) flanged set screw ball bearings 

Type A (unground) flanged ball bearings with set 
screws and UU seal; and with Alemite fitting 

Plain Type A (unground) set screw ball-bearings 

Double Row Type A (unground) set screw ball bearings 

Type A (unground) ball bearings with set screws and 
UU seal; and with provision for relubrication 

Type B (ground) set screw and plain dust-proof ball 
bearings; and plain dust-proof ball bearings 

Type A (unground) radial-thrust ball bearings 

Type B (ground) banded thrust ball bearings 

Type ADX (unground) ball bearings 

Type A (unground) ball bearings with UU seal 


SCHATZ 


Commercial 
ees ae 


Type AHR (unground) heavy duty ball bearing rollers 

Type AA (precise) single row ball bearings; and Type 
ARX and ARXX (unground) ball bearing rollers 

Ball bearings with metric dimensions 

Type A (unground) flanged ball bearings with hex bores 

Type KR, KRS and KRP ball bearing rollers with 
hardened tread 

Type KRSF ball bearing rollers with hardened tread; 
and Type KR and KRS double row ball bearings with 
hardened tread 

Unground radial-thrust ball bearings; and Type A 
(unground) ball bearings with long inner race 

Type BHR (ground) extra heavy duty ball bearing rollers 


THE SCHATZ MANUFACTURING COMPANY 
6758 Fairview Avenue . Poughkeepsie, New York 


If You Have a Friction Problem 
Let Schatz Engineers Design it Away 
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Beating Friction... 


with Advanced Engineering 


Quality bearings play a vital part in engineering 
progress. Their contribution to automotive engi- 
neering advances is a good example: by reducing 
friction and wear at critical points, precision-made 
bearings have helped automakers produce high- 
performance cars on a mass basis. 

In seeking peak performance, automotive engi- 
neers have consistently relied on Federal as a sup- 
plier of precision-made bearings for thirty-five 
years. That’s because Federal has more than kept 
pace with engineering progress in anti-friction 
bearing design. 

Federal is “first-choice” as original equipment 
in machine tools, agricultural machinery, textile 
equipment, as well as in cars and trucks, because 


Federal’s reputation for quality bearings is based 
on top flight engineering, manufacturing, and re- 
search skills. Design engineers, when they specify 
Federal ball bearings in quality products, can 
expect top performance and high efficiency. 

When friction is a problem, and tolerances are 
tight, be sure to turn to Federal ball bearings 
products of the combined skills of IMAGINATIVE 
RESEARCH * ADVANCED ENGINEERING * ALERT MAN- 
UFACTURING * RIGID QUALITY CONTROL * 
PRECISE TESTING. 


SUPER- 


THE FEDERAL BEARINGS CO., INC. 
POUGHKEEPSIE, NEW YORK 


Maker of Fine Balt Bearings 


Federal BALL BEARINGS 


ONE OF AMERICA'S LEADING BALL BEARING MANUFACTURERS 


Quolity Since 1908 
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Y, s, Westinghouse slammed the door 
of one of its new home refrigerators a 
half million times—to prove the dura- 
bility of their beautiful new flexible door 
gaskets extruded from VINYLITE Elasto- 
meric Plastics. Philco also ran grueling 
tests on its new models to show that 
VINYLITE Rigid Plastic breaker strips 
(facings against which the big doors 
shut) could absorb similar punishment! 

Additional tests demonstrated the re- 
sistance of these materials to food acids 


and alkalies, greases and oils, moisture, 


cleaning, abrasion and resistance to 
cracking from age 

Conclusion: Versatile VINYLITE Plas- 
tics are in domestic refrigerators to siay, 
for gaskets, breaker strips, shelf supports, 
seals, grommets, bumpers, other parts 

We think we can show how they can 
upgrade your products, too—particularly 
if they require materials with a specific 
degree of flexibility or rigidity, plus ease 
of fabrication, plus a rainbow range of 
colors, at a reasonable cost. Tell us your 
specific problem. Write Dept. KO-10 


PLASTICS 


BAKELITE COMPANY 
A Division of 

Union Carbide and Carbon Corporation 

30 East 42nd Street, New York 17, N. Y. 
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Save Cost 


... DAVE 


Servicing... Aid Selling! 


( T THESE THREE big advantages 
of using Magic-Grip sheaves on 
your machines: 


They're faster, easier to put on 

Í than any other sheave made. 
Magic-Grip sheaves save labor 
cost to original equipment manu- 
facturer. And users save every 
time they mount or demount the 
Magic-Grip sheave. 


Eliminate damage to bearings 
and shafts encountered when 
hammering or prying ordinary 
sheaves on or off. Magic-Grip 
sheaves go on and off fast and easy. 


Biggest name in sheaves is Magic- 
Grip! Your customer is assured 


Texrope and Magic-Grip 


of quality when Magic-Grip 

sheaves are used on your machine. 
Best of all, Magic-Grip sheaves cost 
no more than ordinary sheaves. Sizes 1 
to 250 horsepower. 


ONE SOURCE FOR EVERYTHING 
The Texrope line offers the most com- 
plete selection of V-belts, speed chang- 
ers, and standard and variable speed 
sheaves in the industry. In addition, 
you get the extra engineering skill that 
results from having more industrial V- 
belt installations than any other manu- 
facturer. 


GET FACTS AND FIGURES 
Big 120 page Texrope Pre-Engineered 
Drive Manual 6956A lists sizes and 
dimensions of drives to fit more than 
90% of all fixed speed applications. 


ore Allis-Chalmers trademarks. 


ALLIS-CHALMERS 
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Handy Guide (6051) gives condensed 
V-belt and sheave information. Ask 
your Allis-Chalmers Authorized Dealer 
or Sales Office for either of these book- 
lets, or write Allis-Chalmers, Milwau- 
kee 1, Wisconsin. 


Applied... 


Serviced ... 


by Allis-Cholmers Authorized Dealers, 
Certified Service Shops and Sales Offices 
throughout the country. 


f MOTORS — Y} to 
Y 25,000 hp ond vp. 
v All types. 

= 


CONTROL — Manval, 
magnetic and combina- 
tion storters; push but- 
ton stations ond compo- 
nents for complete con- 
trol systems. 


, \ PUMPS — integral 
motor ond coupled 
types from % in. 
fo 72 in. discharge 
ond vp. 
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Make General American 
ee your complete molding 


source for defense and 


civilian production. Use 
most modern produc- 
4 tion-line equipment 
available . . . facilities 
unmatched anywhere in 
scope and versatility. 


Take advantage of 

skilled personnel . . . 

* elle.e engineers, die-makers, 

for plastics facilities — 
p samples of General 
American's experience 


I with hundreds of differ- 

unmatched...anywhere! 7:77 
... Which have speeded 
production and bettered 
products in many in- 
dustries. Write us about 
your problem . . . we'd 
like to help you. 


LOW PRESSURE MOLDING TOOL AND DIE SHOP 
48" x 144" low pressure molding General American maintains one General American offers high speed 
of reinforced plastics . . . supple- of the most extensively equipped Logoquant-treating and painting 
mented by smaller presses. and modern shops in the country. .. . plus a complete assembly and 
Completely mechanized. packing service. 


MORE MEN AND MACHINES TO 
PRODUCE YOUR PRODUCTS BETTER 


PLASTICS DIVISION * GENERAL AMERICAN TRANSPORTATION CORPORATION 
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HIGH-SPEED INJECTION MOLDING 


Injection equipment at General American includes 
largest machines ever built. 
An overhead crane supplies material. Continuous con- 
veyors carry away finished products. 


1—2 oz. machine (either Acetate or Polystyrene) 
3—8-oz. machines 5—48 oz. for Polystyrene 
2—16 oz. machines or 60 oz. for Acetate 
10— 22 oz. machines 2—85 oz. machines 

4— 32 oz. machines (either Acetate or Polyst yrene) 

(either Acetate or Polyst yrene) 1—300 oz. machine 
4— 48 oz. machines (either Acetate or Polystyrene) 


MULTI-CAVITY COMPRESSION MOLDING 
up to 71" x 74" platen areas 

General American compression presses 
have turned out some of the largest plas- 
tics pieces ever produced. 


GENERAL AMERICAN 3— 2000 ton presses — 2— 1000 ton presses 


1—1400 ton press 4— 500 ton presses 


TRANSPORTATION CORPORATION 110 ton pre 10- 350 ton presses 


6— 100 ton presses 


135 S. La Salle Street + Chicago 90, Illinois + New York 17, 10 E. 49th Street * Detroit 2, 2842 W. Grand Bivd. 
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Clothes Dryers 
Automatic Washers 
Dishwashers 
Refrigerators 

Home Freezers 


Vacuum Cleaners 


Electric Ventilators 


^ eee 


A Electric Deep 


Pu r8 


REYNOLDS WIRE DIVISION fuo. 


. NATIONAL-STANDARD COMPANY ee 


DIXON, ILLINOIS 
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Military applications for 


Here are answers to a few of the questions design engi- 
neers are asking us about military applications of cork-and- 
rubber gasket compositions 


Where is 


lications F 
Cork-and-rubber 


joints, (2) 


cork-and-rubber most useful in military ap- 


1) metal 
stamped and rough cast parts, (3) 


joints which will be repeatedly opened and 
the field, and (4) in any 


is used effectivelv to seal 


to-metal 


resealed in 
pplication where it is desirable 


or necessar\ frictional 


to combine the compressible ind 
qualities of cork with the 


qualities of synthetic rubber 


solvent and weather resistant 
Can cork-and-rubber be used in equipment int nded for 
low-t mperature operations ^ 

Yes. Most standard compounds mav be 
peratures as low as —40° F 


used at tem- 
Spec ial compounds may be 


necessary for use at lower operating temperatures 


Is it possible to replace another gasket material with 
cork-and-rubber and thus cut production time? 

Yes. In a metal-to-metal joint, for example, flange faces 
are finished to the toler inces demanded by 
The gasket and gasket channel 
held to close tolerances it a compre ssible gasket IS used 
A slightly oversized cork and rubber seal square or rec 
tangular in cross-section, distorts to the shape of the chan- 
fully, and perfect mating of the 
It eliminates the need for either a relief for side- 
flow or its alternative, a molded gasket. 


the assembly 


however, need not be 


nel, compresses allows 


flanges 
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cork-and-rubber gaskets 


How well does cork-and-rubber resist fatigue? 

Armstrong's Cork-and-Rubber Compositions have ex 
cellent resistance to fatigue. This, combined with their 
tendency to cold flow, makes them ideal for 
applications in which joints are subject to frequent opening 
and resealing in the field. 


reduced 


How effective is cork-and-rubber in sealing stampings? 

In the drawing above, a cork-and-rubber gasket is used 
to seal a stamped diesel hand hole cover. The composition 
compresses easily into the irregularities of the stamping 
At the same time, it is impervious and sufficiently resilient 
to form an effective seal under light bolt pressures. 


[here is an Armstrong Composition designed to meet 
each of the six grades in MIL-G-6183 (formerly AN-G-32 
cork-and-rubber gasketing materials. In addi- 
Armstrong’s research laboratories are ready to de- 
velop new cork-and-rubber materials for applications for 
which no suitable material may be available. 

For further 
Rubber 


covering 


tion 


information on Armstrong’s Cork-and- 
Compositions and their application, call your 
Armstrong representative or refer to Armstrong's Gasket 
Materials Manual in Sweet'f file for product designers. 
For a personal copy of this manual, write to 
the Armstrong Cork Company, Gaskets and Pack 
ings Department, 7106 Arch St., Lancaster, Pa 





When driver pushes button, motor-driven 
worm gear turns nylon gears, which turn 
spring-loaded pulleys. Nylon rod is driven up 
by pulleys, forcing “live” members upward. 
Rod coils into trombone-like shape (dotted 
line) when antenna is lowered. Insulating 
bushings are made of Du Pont “Alathon”* 
polythene resin, an outstanding high-fre- 
quency insulating material. * 


RADE MARS 


tn Cd 


PLASTICS 


Better Things for Better Living 


. . through Chemistry 


Only nylon meets mechanical 


and electrical requirements 


for Packard antenna 


When the Casco Products Corp., Bridgeport, Conn., de- 
signed this new motor-driven antenna for Packard auto- 
mobiles, plans called for a 4'!$-foot flexible rod to raise 
and lower “live” members. This strip had to have an 
unusual combination of properties. Most important of 
these: it had to be rigid enough to force the antenna up 
and down, yet flexible enough to fold into a trombone-like 
position when the antenna is down; and the rod had to 
have good dielectric properties. 

Only Du Pont nylon plastic was found to have all of the 
properties required. The nylon driving rod has excellent 
mechanical strength and very low deformation under load, 
yet is flexible even at extremely low temperatures. The 
curvature in the trombone-like position has a 4-inch 
radius, and the nylon rod, while rigid enough to raise and 
lower the antenna, still takes sharp curves easily. And 
nylon’s electrical properties meet the requirements of the 
application. 

In addition, two nylon gears engage a steel worm gear 
which is an extension of the armature shaft. "They're 
molded directly onto the shafts to which driving pulleys 
are attached. The nylon gears are quiet and long-lasting. 
Both rod and gears have been subjected to as many as 
80,000 cycles—many times more than they could possibly 
be called on to withstand during the life of any car. Neither 
shows any sign of wear. 

Versatile nylon plastic may help you develop a better 
product or process. Demand for nylon currently exceeds 
supply. However, we suggest you investigate the proper- 
ties of nylon for future application. We will gladly discuss 
the availability of quantities for development work. For 
additional information on nylon and other Du Pont 
plastics, write: 


E. I. du Pont de Nemours & Co. (Inc.), 
Polychemicals Department, District Offices: 
350 Fifth Avenue, New York 1, New York 
7 South Dearborn Street, Chicago 3, Illinois 

845 East 60th Street, Los Angeles 1, California 


Propuct ENGINEERING Jung, 1951 





“YOU CAN 
CHANGE SPEEDS 


IN ARATIO OF 7200:1 INA 
SPACE OF ABOUT 2CU. IN. WITH 
A TELECHRON SEALED, SELF — 
OILING GEAR TRAIN... (F YOUR 
OUTPUT SHAFT LOAD DOES NOT 
EXCEED .575 POUND INCHES? ^ 


SPECIAL GEAR TRAINS 

CAN BE MADE BY TELECHRON INC. 

IN A WIDE CHOICE OF SPEED RATIOS € 
UP TO 216,000:1? 


ALL TELECHRON 
SPUR GEARS 
ARE HOBBED... 


NOT STAMPED... FOR TRUER, 
QUIETER OPERATION AND 
LONGER LIFE? 


ON YOUR cnini CONTRÁCTS YOU CAN GET DATA AND ESTIMATED 
BY CALLING IN TELECHRON INC. — QUANTITY PRICES ON TELECHRON 
NEW BROCHURE *PRECISION GEAR TRAINS IN STANDARD SPEED -CHANGE 
ON THE PRODUCTION LINE” RATIOS RANGING FROM 7200:1 
GIVES A QUICK PICTURE OF TO 25:1. WRITE FOR THE FACTS TODAY. 
TELECHRON INC. tb UNION STREET, 


PERSONNEL CAPABILITIES AND 
MASS PRODUCTION FACILITIES. ASHLAND, MASS. A GENERAL ELECTRIC 
WRITE FOR YOUR COPY TODAY. AFFILIATE. 


"ALL TELECHRON TIMING MOTORS A 


SP sanam aan. ^ 


1951 
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"Powerchargers" 


Get Complete 


Circuit Protection K i | XO N 


with — 
CIRCUIT Jag 
BREAKERS 


Fox “Powercharger” battery chargers make charging automatic, fast, foolproof 
and trouble free. To protect circuits and batteries, Fox engineers incorporate two 
Klixon Circuit Breakers into the “Powercharger.” The reason, their experience 
proves that Klixon Breakers can be depended upon to provide positive protection 
for the full life of the unit. Should the clamps be 
reversed, shorts occur or if the current is too 
. m : i To keep motors operating longer 
high, the Klixon Circuit Breakers cut “off specify and use motors with built-in 
“ ". - Klixon Protectors. Should a motor 
the power and a red light flashes “on”: tonos esos onm n Pel 
thus preventing possible damage to charger = os tector snaps the power ‘‘off,"’ pre 


e venting o motor burnout. When it 
or batteries. cools to safety, the protector snaps 


the power ''on'' automaticolly if the 
Regardless of the type of electrical equip- SPENCER THERMOSTAT eutematic reset is specified ... or by 
M button 
ment you manufacture, it will pay you to use Division of Metals & Controls Corp. Minas C. 
Klixon Circuit Breakers in your products. 906 FOREST ST., ATTLEBORO, MASS. 
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pl Very few customers object 
toour suggestionson redesign. 
For those who object, we 
make their designs exactly as 
they want them. Most custom- 
ers appreciate the close co- 
operation given and gladly 
use our fifty years of special- 
ized experience. 


Here are the reasons: 


1. Makes best use of favor- 
able ceramic characteristics, 
avoids misapplication. 


.Designs are kept within 
practical manufacturing 
limits. 

. Subsequent assembly oper- 
ations frequentiy are 
speeded. 


. Several components can 
sometimes be combined 
into one. 


. Maximum economy. 


HLSIMRG 


Diversified equipment which is far beyond the reach of the average 
ceramic manufacturer permits us to use the best production method 
for the job. 

Illustrated is a redesign which saved about 60% in original price, 
saved assembly time, and gave improved performance. Our engineers 
and production men will make recommendations on request. Send 
blue prints or samples with data on operating conditions and toler- 
ance requirements, By working together we can serve you better. 


AMERICAN LAVA CORPORATION 


80789 FRAN OT: CFLAGS LEADERSHIP 


CHATTANOOGA 5, TENNESSEE 


OFFICES: METROPOLITAN AREA: 671 Brood St., Newark, N. J., Mitchell 2-8159 * CHICAGO, 228 North LaSalle St., Central 6-1721) 
PHILADELPHIA, 1649 North Broad St., Stevenson 4-2823 * 105 ANGELES, 2232 Sewth Hill St., Mutwet 9076 
NEW ENGLAND, 38-8 Brattle $t., Combridge, Moss., Kirklond 7-4498 * ST. LOUIS, 1123 Washington Ave., Garfield 4959 





MALLORY 
TUNGSTEN CONTACTS 


Although all Mallory tungsten is 
chemically the same, the size, shape 
and distribution of the grain particles 
are carefully controlled, since these 
factors vitally affect its electrical and 
mechanical properties. Mallory will 
gladly work with you to find the 
right contacts to meet your specifica- 


Write today. 


tions. 


Mallory Contact Finish 
Brings Laboratory Standards 
To Production Operations 


The Mallory "E-Treat" finish is one of the many ways in which 
Mallory metallurgical developments are improving performance and 
reducing costs of electrical contacts. 


A typical example is the real help provided by Mallory for a manu- 
facturer of automotive equipment who faced the problem of excessive 
failures of tungsten contacts. The application involved a critically 
heavy electrical load with light contact pressure. Mallory contacts 
with "E-Treat" finish . . . a chemically pure, highly polished face . . . 
were tested and enthusiastically approved. The “E-Treat’’ finish 
afforded lower contact resistance and less material transfer... 
tripled the minimum contact life. What is more, the Mallory contacts 


cost less than those formerly used! 
That's value bevond expectation?! 


Mallory contact know-how is at your disposal. What Mallory has 
done for others can be done for you! 


In Canada, made and sold by Johnson Matthey and Mallory, Ltd., 110 Industry SC, Toronto 15, Ontario 


Electrical Contacts and Contact Assemblies 


P.R.MALLORY & CO. Inc. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA. 


SERVING INDUSTRY WITH 


Electromechanical Products 
Resistors Switches 
TV Tuners V ibrators 
Electrochemical Products 
Capacitors Rectifiers 
Mercury Dry Batteries 
Metallurgical Products 


Contacts Special Metals 
Welding Materials 
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LINK-BELT Ball and Roller Bearings smooth the path of power 


spher 

move in any direction 
without altering con 
toct area with rollers 
Full load capacity a 

ways assyred with 
shaft deflection or 


misalignment 


large greose res 
ervoir prolongs 
lubrication inter 


vals 


Sturd compact 
Y 

cos! housing re 
quires minimum 


support space 


TUTAWAY 
RQULER BEARING 


By any 
standard . 


~~ LINK-BELT Bearing Blocks 
Offer strength plus economy 


PouNp-ronR-POUND you can't beat the bearing strength and 
long life of Link-Belt Ball and Roller Bearings. Take the Series 
i00 Roller Bearing Pillow Block, for example. Built for shaft 


sizes from 34 to á in., this bearing has an “average life" up to 


BALL AND ROLLER BEARINGS 


100,000 hours . radial load ratings up to 61,000 pounds 


A Link-Belt bearing specialist will help you apply any of the LINK-BELT COMPANY: Indianapolis 6, Chicago 9, 


E Philadelphia 40, Atlanta, Houston 1, Minneapolis 5, 
broad Link-Belt line And you ll find complete engineering San Francisco 24, Los Angeles 33, Seattle 4, Toronto 


8, Springs (South Africa). Offices, Factory Branch 


- 255 
information in Data Book 2550 Stores and Distributors in principal cities 438 
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Plastics 


A useful summary of the current situation... 
for designers or engineers who are planning to 
“do it with plastics” 


As the pressures for more production increase ... as the shortages 
of materials, labor, and power grow more critical . . . someone in 
your organization is almost sure to ask you, “Why not use plastics?" 
It's a good suggestion. In many instances plastics have replaced 
other materials because of their superior advantages for certain 
applications. But whatever your company manufactures, whatever 
the specific materials problems you might hope to solve with 
plastics, the following facts should be kept in mind: 


V Today plastics are essential materials. Because of 

their versatility, their adaptability to volume production, 
their economy of time, labor, and power — plastics are basic 
raw materials in their own right—of vital importance to 
defense industry. 


^ Many plastics are already in short supply. Monsanto 
and other materials producers are expanding output as 
rapidly as the basic chemicals become available, but essen- 
tial applications will probably continue to take most of 
the plastics supply. 


Plastics must be used correctly. Like any other material, 
they have their limitations. And what is a sound application 
for one plastic may be entirely impractical for another. 


We suggest that you send your materials engineering questions 
about plastics to the Monsanto Plastics Technical Council. This 
Council, composed of technical experts on every material in the 
industry's biggest family of plastics, will study your design and/or 
materials problems and make recommendations. Or, if you prefer, 
all-important ways. USE | get in touch with the nearest Monsanto sales office. 

THEM WISELY! 


. with plastics serving in 
vital spots. Plastics serve the 


nation’s defense in countless, 


MONSANTO CHEMICAL COMPANY 
Plastics Division, Springfield 2, Mass. 


4 
The big Monsanto family of plastics 
A 


SERVING INDUSTRY... WHICH SERVES MANKIND 
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Are there 3, 8, 10 or 14 common 
types of bellows and methods of at- 
taching end fittings available to you 
when you consider bellows for the 
job you have in mind? Is stainless 
steel, nickel or brass the material 
most frequently used? What affects 
the choice of material? How can you 
double the flexibility and halve the 
spring rate of a bellows? How can 
you limit the total pressure gen- 
erated by a bellows at a specified 
temperature? What are the advan- 
tages of a bellows shaft seal? What 


GETYOUR 
Ig 42236, 2 A 


of this authoritative, fact- 
filled bulletin on "What to 
Consider When Selecting A 


Metallic Bellows" 


Contains: è Charts * Diagrams 
e Applications è Detailed analysis 
of bellows’ construction, materials, 


determines the motion relationship 
between two or more bellows when 
they are connected together? 

These and many other questions 
are answered in the informative bul- 
letin "What to Consider When Se- 
lecting A Metallic Bellows," fea- 
turing an authoritative article which 
has appeared in a recent issue of 
PRODUCT ENGINEERING. Written by 
engineers at Clifford Manufacturing 
Company, bulletin contains a wealth 
of up-to-the-minute data on bellows. 

Send for your free copy today. 


flexibility, filling medium, life 


Just mail coupon below. 

Clifford Manufacturing Company, 
Waltham 54, Mass. Div. of Standard- 
Thomson Corp. Sales offices in New 
York, Detroit, Chicago, Los Angeles. 


» CLIFFORD 39 


HYORAULICALLY + FORMED BELLOWS 


AND BELLOWS ASSEMBLIES 


ALL*ALUM!INUM O!L COOLERS 
FOR AIRCRAFT ENGINES 


CLIFFORD MANUFACTURING COMPANY, 122 Grove Street, Waltham 54, Massachusetts 


FRE 


O Air conditioning systems 
© Aircraft 
© Carburetor altimeter controls 
L Engine thermostats 
© Gasoline valves 
) High pressure steam devices 
Heating equipment 
Instruments 
] Remote or direct control of tempero- 
ture and pressure 
O Electric or gas ranges 


O Kilns & ovens — industria! 

C Air compressors 
Oxygen flow indicators 
Oxygen regulators 
Process controls 
Refrigerating systems — commercial 
Shaft seo! assemblies Firm.. 
Fuel pumps 


O Torque converters 
Other applications 


Name 


Fluid couplings 
Supercharger controls 
Refrigerator controls — domestic 


Please send me my copy of the bulletin "What to Consider When Selecting 
a Metallic Bellows.” | am interested in the applications checked. 


CO Compensating regulators 





TEN TIMES THE LIFE 
AND STILL GOING STRONG! 
unm 


Ni-Hard! Pipe Proves Superiority 
in Resisting Abrasive Action 


lf your problem is abrasion, you'll be interested in this 
Case history of Metal Mold centrifugally cast Ni-Hard 
pipe in action. 

The McKee Glass Company, one of the nation's lead- 
ing producers of molded glass for household and indus- 
try, uses a pneumatic conveyor system to handle its glass 
furnace charges. In this system tons of silica, sand, feld- 
spar, borax, etc., are hurled at tornado-like speeds . . . 
about 100 miles per hour . . . through vacuum lines from 
boxcars to storage bins. Broken glass scrap (cullet) is 


added at the mixers to form a highly abrasive mixture. 


Two years ago when the system was installed steel pip- 
ing and later, lined steel piping was used. The severe 
abrasive action coupled with serious discoloration of the 
glass led to the search for a better conveying material. 
As a result, Metal Mold centrifugally cast plain end 
Ni-Hard pipe with a Brinell hardness of 600-650 was 


tNickel-chromium white cast iron. 
Ni-Hard is a registered trade name of 
The International Nickel Co., Inc. 


installed in the line’s most abrasive sections. 


The result, as reported by McKee, was more than sat- 
. Ni-Hard 
resisted abrasion much more effectively, as shown by 
the chart below 


isfactory. Contamination was reduced 80% 


. . . thus far, in fact, has carried ten 


times the tonnage and the line is still going strong! 


Today, the McKee Glass Company uses Ni-Hard ex- 
clusively in its conveying system. Their experience may 


suggest the answer to your abrasion problem. 


FIELD REPORT ON NI-HARD BY THE McKEE GLASS COMPANY 
10 times the tonnage and still going strong 


Production before failure tons 


still operating satisfactorily 


U. S. PIPE AND 


SPECIAL PRODUCTS DIVISION 


AMERICA’S LARGEST PRODUCER OF CENTRIFUGUALLY 





Flow Chart of McKee Glass 
Company raw material han- 
dling system in which Ni-Hard 
pipe is used to resist abrasive 
wear, 


FOUNDRY CO. 


BURLINGTON, N. J. 


CAST FERROUS METAL PRODUCTS IN TUBULAR FORM 


ass 
factoav 





Designers and production men, unfamiliar with 
magnesium, are usually surprised at the draw- 


ability of the material. While it tsn’t quite so 


easy to draw as pictured above, the practice of 


hot forming magnesium does permit deforma- 


tions seldom possible in any other metal. 


Generally speaking, magnesium alloys can be 
hot drawn in one operation to a depth equal to 
80% reduction in blank size. This often elimi- 
nates the need for multiple stage dies, speeds 


up the operation, and reduces processing costs 


Magnesium Division, Dept. MG-121 


THE DOW CHEMICAL 
MIDLAND 


even though preheating of the sheet and dies is 
required. Since hot forming is used, spring-back 
problems are greatly reduced. 


Almost any press found in the ordinary press 
shop can be used to draw magnesium, although 
hydraulic presses are preferred when the draw 
Is severe and controlled speeds are required, 
Dies are similar to those used on other metals. 


For additional information on drawing or 
forming magnesium, call your nearest Dow sales 
office or write direct. 


COMPANY 
MICHIGAN 


New York e Boston » Philadelphia e Washington « Atlanta « Cleveland e Detroit 


Chicago e St Louis e Houston e SanFrancisco e Los Angeles 
Dow Chemical of Canada, Limited, Toronto, Canada 


Seattle 
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Anchor Nuts For 


Blind Mounting Self-Alianin 


Floating Basket Nuts 


f xxx A 
AH f M 
Press Fit 
~ Spline Nuts 


Hex Nuts 


Pressure Sealing, Decorative 


Industrial Hy-Temp Nut 


Nylon Cop Nuts 


w-, 

x Self-Locking to 550°F 
p f Clinch Type 

E 


Sheet Metal Nuts 


High Tensile Nuts Gang Channel 


3011 ways to solve your Fastening Problems 


When fastening problems come up, are you ready with an 


immediate answer? Or, do you find that many of your prob- 
lems are major design jobs? 


fastener that will protect internal bolt threads against cor- 
rosion and assure easier repair jobs . . . the moisture seal and 
guarantee of reudhbility provided by the Red Elastic Collar 
If fastening presents any problem at all, Elastic Stop Nuts means that your fastener is an Elastic Stop Nut. 
can supply the answer fast. In stock, ready for delivery to you 
when you say the word, ESNA has 453 off-the-shelf answers to 
your problems. Tooled for production, ESNA has 2558 more. fields, in automobiles, aircraft, and construction projects, re- 

Yes, 3011 types and sizes of Elastic Stop Nuts cover just usable, precision-setting Elastic Stop Nuts are doing the 
about every fastening job you run into. And the self-locking kind of fastening job you're looking for. 
action of the Red Elastic Collar is your guarantee of per- 
formance. For instance, when you want to pre-stress a bolt 
to assure proper load distribution; or if you must “set” and 
maintain an exact spring-loaded adjustment; the torque pro- 
vided by the grip of the Red Elastic Collar on bolt threads, 
will do the job. When you've got to have a fastener 


Problems like yours are solved at ESNA day after day— 
and have been since 1927. In the railroad industry, in the oil 


If your problem is a common one, ESNA will supply one 
of the 3011 types of Elastic Stop Nuts immediately. If you 
need ‘a special design, ESNA will make quick work of your 
problem by handling both design and manufacture. Why not 
get ready to handle that next fastening problem now? Send 


details of your problem, or write asking for a call 
with a locking hold that can't be shaken loose by from an ESNA engineer. For the new ESNA cata- 


the toughest mechanical or operating vibration, log, write Elastic Stop Nut Corporation of America, 
the answer is an Elastic Stop Nut. If you need a Union, N. J. 


ELASTIC STOP NUTS 
8) cod. c" 2977» 6-9: 
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DIE CASTING 


PI 


Portion of Mt. Vernon's Tool & Die 
Shop. Here is every 
precision work 


facility for 


Dependability is Qued how! 


At Mount Vernon, we have completely coor- 
dinated designing, engineering and die building 
facilities under one roof. The activities of our mod- 
ern and extensive die shop are closely integrated 
with those of other departments, with the result 
that long-life, accurate dies— yielding clean, flaw- 
less castings—are assured. 


When considering a manufacturing procedure, 
therefore, remember not only the outstanding econ- 
omies inherent in die casting, but also 


Mount Vernon's Complete Four-Fold Service 
(1) Consultation — M. V. con help you with 
design and production problems by making recom- 
mendations based upon your specific requirements 


(2) Die Making — M. V's up-to-the-minute tool 
and die shop equipment, plus long experience 
and highly skilled personnel, assure a dependable 
source for quality dies. 


(3) Castings — M. V. castings, meeting ADCI 
standards, are guaranteed "on grade" at all times. 


(4) Machining — M.V. machining facilities can 
handle every machining operation that castings 
may require. 


We shall welcome the opportunity to serve, 
and assist you—as we have assisted many others 
—to increase your output, improve your products, 
and hold down your production costs. 


MT. VERNON 


DIE CASTING CORP, 


MT VERNON NEW YORK 
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HIS NEW ADDITION to the Sylphon line is 

highly recommended for all industrial 
processes requiring accurate, dependable 
temperature control. Particularly suited for 
storage water heaters . . . metal plating 
tanks . . . bottle washers...treaters... 
slashers . . . etc. 


Like all Sylphon regulators, No. 999 is 
self-powered. It re- 
quires no compressed 


Tamperaturs Ontrols . 


hos aaa 


5 
?- 


SYLPHON 
No.999 


temperature 


regulator 


EL 
gi2e, 


air or other auxiliary power source. It’s 
ideal as standard equipment. Thoroughly 
dependable. Simple and compact. Sturdily 
built for long service life. 


Also available with fin type bulb for con- 
trolling temperature of air or gases. Other 
models: 999-A has over temperature protec- 
tion; 999-T equipped with dial indicating 
thermometer. Write for complete details. 
Ask for Catalog LP. 


| rutLTORn SYLPHOR 


FIRST WITH BELLOWS 


ROBERTSHAW-FULTON CONTROLS CO. KNOXVILLE 4. TENN. 


Canadian Representatives, Darling Brothers, Montreal 


June, 1951 










STRENGTH, DENSITY, 
MACHINABILITY, 
QUALITY 

























































































































































































































































SUPPLIED BY— 


MEEHANITE 
CASTINGS 


In the manufacture of heavy-duty equipment, Wiede- 
mann Machine Company, Philadelphia, Pa., outlined 
their requirements as designated above. Upon review- 
ing these needs as fundamental in the design of certain 
components of their products, Wiedemann engineers 
specified Meehanite castings for the turrets and many 
smaller castings in their line of turret punch presses. 
Both the press and a close-up view of the Meehanite 
upper turret casting are shown. 

This is another example of the superior engi- 
neering properties and recognized quality of 
Meehanite castings meeting important manufactur- 
ing needs. Meehanite means better castings, so 
whenever you need better castings, consult your 
Meehanite foundry first. 

Write for our new sound slide film entitled 
“Meehanite Castings Serve all Industry,” a fast- 
moving, 30-minute record of Meehanite casting 
applications. 


WHEN YOU NEED “EXTRAS” IN QUALITY OR PROPERTIES 
CONSULT ANY OF THE FOUNDRIES LISTED BELOW 





American Broke Shoe Co Mahwah, New Jersey 
The American Loundry Machinery Co Rochester, New York 
Atlos Foundry Co Detroit, Michigan 
Bonner Iron Works $t. Louis, Missouri 
Bornett Foundry & Machine Co 
E. W. Bliss Co 

Builders Iron Foundry 


Irvington, New Jersey 
Hastings, Mich. and Toledo, O 
Providence, Rhode Island 
Continental Gin Co Birmingham, Alabama 
Crawford & Doherty Foundry Co Portland, Oregon 
The Cooper-Bessemer Corp Mt. Vernon, Ohio and Grove City, Po 
Farrel-Birmingham Co., Inc 
Florence Pipe Foundry & Machine Co 
Fulton Foundry & Machine Co., Inc 
General Foundry & Manufacturing Co 


Ansonia, Connecticut 
Florence, New Jersey 
Cleveland, Ohio 
Flint, Michigan 


Greenlee Foundry Co 

The Hamilton Foundry & Machine Co 
Johnstone Foundries, Inc 

Konowha Manufacturing Co 

Lincoln Foundry Corp 

E. Long Ltd 

Otis Elevator Co., Ltd 

The Henry Perkins Co 

Pohimon Foundry Co., Inc 
Rosedale Foundry & Machine Co 
Ross-Meehan Foundries 
Shenango-Penn Mold Co 

Stondard Foundry Co 

The Stearns-Roger Manufacturing Co 
Traylor Engineering & Mfg. Co 
Valley iron Works, Inc 

Vulcon Foundry Co 

Warren Foundry & Pipe Corporation 


Chicago, Illinois 
Hamilton, Ohio 

Grove City, Pennsylvania 
Charleston, West Virginia 
los Angeles, California 
Orillia, Ontario 
Hamilton, Ontario 
Bridgewater, Massachusetts 
Buffalo, New York 
Pittsburgh, Pennsylvania 
Chattanooga, Tennessee 
Dover, Ohio 

Worcester, Massachusetts 
Denver, Colorado 
Allentown, Pennsylvania 
St. Paul, Minnesota 
Oakland, California 
Phillipsburg, New Jersey 


“This advertisement sponsored by foundries listed above.” 


WEE ANTIE 


NEW ROCHELLE, N. Y. 
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FOOTE BROS. 


a 


WORM GEAR DRIVES 


HYGRADE VERTICAL 


Smooth, trouble-free operation and better power trans- 
mission are assured with Foote Bros. Hygrade Heavy- 
Duty Worm Gear Drives. 


New developments in manufacturing provide precision 
generated gears which give improved performance 
and greater load-carrying capacity. 


Advanced engineering, improved design, modern heat 
treatment and manufacture —all mean higher quality 
— greater dependability. 


The complete line of en- 
closed gear drives manu- 
factured by Foote Bros. 
includes types to meet 
any need. 

Maxi-Power 


Gear Drives 


HYGRADE HORIZONTAL 


Hygrade Drives with ratios up to 4108 to 1, or higher 
when required, are available in horizontal, vertical and 
Hytop types. The Hytop design permits long, unsupe 
ported vertical output shaft extensions. 


Mail the coupon below for bulletin giving complete 
information on Foote Bros. Hygrade Enclosed Worm 
Gear Drives. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 S. Western Blvd. Chicago 9, Illinois 


e F FODIEZBROS. BROS. 


Foote Bros. Gear and Machine Corporation 
Dept. W, 4545 S. Western Blvd 
Chicago 9, Illinois 


Please send me a copy of Engineering Manual HGA 


Name 


Line-O-Power 
Straight Line Drives 
Foote Bros.- 
Lovis Allis 


Gearmotors City............ 
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 ROD ENDS ;* 


A multiple installation of Heim Unibal 
Rod Ends in the transmission and drive 
axle, clutch and brake pedal linkage mech- 
anism of the Ross Full Visibility Fork Lift 
Truck made by The Ross Carrier Co., 
Benton Harbor, Mich. 


The Heim Unibal Bearing consists of a self-aligning spherical bearing with just one large ball 


rotating within a bronze bearing race. Carries heavy radial and thrust loads, and corrects misalign- 
ment in all directions. 


Distributors in principle cities. 


Complete catalog of Rod Ends and Bearings on request. 


CONNECTICUT 
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Aluminum 


becomes increasingly important to designers as they help 


America rearm. Alcoa presents useful information on its 


properties, available forms and production economies. 


CONTENTS 


Aluminum Castings 

Aluminum Die Castings 
Finishing Aluminum 

Aluminum Impact Extrusions 
Magnesium 

Aluminum Fasteners 

Aluminum Screw Machine Stock 
Aluminum Extrusions 


Aluminum 
Castings 


Plaster molding, as practiced in Alcoa Foundries, offers designers important 


advantages in accuracy of parts, less finishing and machining. 


For medium quantities, plaster castings offer definite 
advantages over sand, permanent mold and die cast- 
ings. Surfaces are far smoother than sand castings — 
usually requiring very little or no finishing. While 
molding costs are higher than sand casting, Alcoa's 
production facilities make the per-part price usually 
lower than die or permanent mold castings for 
medium-length runs. 


Thin sections canbe castin plaster molds. Dimensional 


tolerances of .005 per inch can be held easily. Machin- 
ing usually can be held to an absolute minimum. 


Alcoa Foundries currently produce automotive 
torque converters, impellers and aircraft accessory 
fittings by the plaster process. And since Alcoa casts 
both aluminum and magnesium by all methods, our 
specialists are in an excellent position to make totally 
unbiased recommendations of the process best suited 
to your particular part and quantity. 


ALUMINUM COMPANY OF AMERICA • 1807F GULF BLDG., PITTSBURGH, PA. 





often cost less than die castings of any other 


metal. Their physical and mechanical proper- 


ties suggest them for many rearmament jobs. 


Aluminum’s lighter weight permits more than 
twice as many castings per pound as heavier 
metals. The cost-weight ratio operates favorably 
in so many cases that economies are possible even 
in small castings. Exceptionally large die castings 
as produced by Alcoa are almost certain to cost 
less in aluminum. 


Alcoa Aluminum die castings offer substantial 
physical property advantages. Stability of dimen- 
sions through a wide temperature range and under 


of Alcoa Aluminum die castings. Machining is 
fast. Speeds and feeds are usually limited only by 
the capacity of the machine tools. Handling and 
shipping cost less. 


sustained loads. High conductivity of heat and 
electricity. All of these advantages cannot be 
matched by other die-casting metals. 


These and other design considerations are cov- 
ered in detail in Alcoa's 188-page designers' 
handbook, "Designing for Alcoa Die Castings." 


Examination of shop costs show other advantages Write for your free copy. 


Finishing Aluminum 


While all finishing methods may be used, these simple 


mechanical methods require no large investments in equipment. 


While most mechanical finishes are used for decorative effect, some 
have functional purposes. Preparing the surface for greater paint ad- 
hesion and increasing aluminum's reflectivity of light and radiant 
heat are examples of the latter. Any mechanical finish that can be 
applied to other metals can be applied to aluminum. 

Buffing — Highly specular surfaces can be imparted to aluminum by 
simple buffing and coloring operations. 

Scratch brushing — Soft, satiny effects can be achieved by using wire 
brushes of varying stiffness and metal hardness. Such finishes are 
used to increase aluminum's heat absorbing properties and to relieve 
the monotony of large areas. 


Sand blasting — An easy method to produce a uniform, soft sheen 
to aluminum — to hide minor surface defects — to produce interest- 
ing high-light effects by masking. 

Tumbling and burnishing — An extremely economical method for 
mass finishing of small parts. Ball burnishing produces smooth, 
lustrous surfaces. 


All finishes for aluminum — chemical, electrochemical, painted and 
anodized — are described in detail in Alcoa's 63-page book, "Finishes 
for Alcoa Aluminum.” Write for your free copy. 





Impact 


< Extrusions 


For the first time in the United States, 
Alcoa is producing double wall 
impact extrusions. This case history 
shows the important production 


savings they offer. 


The manufacturer of this Navy signal flare part was 
faced with a production problem. Heavy investments 
in cost and time were required to make this product 


by welding two sections of tubing to an end plate. 


Alcoa specialists suggested impact extrusion as a 
faster, more economical method of production. This 
process, which forms a cold slug into a hollow, cylin- 
drical shape in an instantaneous press operation, has 
brought economies to many single wall parts. Alcoa 
facilities now produce the double wall one-piece part 
in a single, fast press operation. 


Almost any symmetrical cup-shaped or hollow part 
can be impact extruded — complete with ribs, cavities 
and integral bosses in thin or heavy walls. If you 
have such a product that is not easily fabricated, 
formed or drawn, let Alcoa specialists work with 
you to explore the possibilities of impact extruding. 
Write for the free Alcoa book, “Alcoa Aluminum 
Impact Extrusions.” 


ALUMINUM COMPANY OF AMERICA + 1807F GULF BLDG., PITTSBURGH, PA. 





This car replaced 615 “Bottles”... because 
a chemical manufacturer asked ‘(WHY 7" 


1927 a chemical manufacturer asked 


us, “Why must some chemicals be 
handled in small drums or carboys... 
can't tank cars be built of aluminum?” 
From research, we knew we had -al- 
loys compatible with many chemicals, 
a id our knowledge suggested welding as 
the fabrication method. But railroad 
standards and railroad usage dictated 
months, perhaps vears of caretul testing. 
We decided to design and pay for the 
t aluminum tank car ourselves 
Our engineers designed an 8,000 gallon 
ink, welded together trom 16 aluminum 
lates. Working with a leading tank car 
yullder, We Ivise n i WV selection, 


1 hr 
iclural laodri- 


welding technique and str 
cation... trom lessons learned in other 
Alcoa developments. Completed in 
1928, the car was tested in 20,000 miles 


of service hauling glacial acetic acid, a 


typically tricky cargo. The car weathered 
3.500 recorded shocks—900 severe ones. 
That aluminum car is still in service toda 
Tank car builders, working with Alcoa 
engineers, continued to improve tank 
cars. Together we developed riveted and 
welded designs that are now standard. 
Rolled huge plates, made rivets large 
enough to join them. Improved welding 
techniques, structural assembly, allovs. 
Most recent: a new high-strength, high- 
purity alloy, permitting thinner sections, 
saving greatly in material and fabrication, 
Over 1,300 aluminum tank cars now 
carry the fussy comfounds that used 
to travel in small containers , . . be- 
cause a chemical ifacturer asked, 
“Why?” Perhaps such a long-range 
development program, started now, 
can effect a major change in your com- 


pany's competitive position. 


| there are no limitations on /rmaginecring 


IN MANY FIELDS 


Aircraft 
Architectural Specialties 


Automotive 
Passenger Cars 
Trucks and Trailers 
Buses 
Parts and Accessories 


Bearings 
Building Industry 
Business Machines 
Chemical Equipment 
Communications 
Corrosion Studies 
Diesel Engines 
Electrical Conductors 
Electrical Equipment 
Farm Machinery 
Food Equipment 
Handling, Packaging 
and Shipping 
Hardware 
Heat Exchangers 
Home Appliances 
Instrumentation 
Insulation 
Marine Industry 
Mining Equipment 
Paper Machinery 
Petroleum 
Pressure Vessels 
Printing Machinery 
Railroad Equipment 
Structural Engineering 
Textile Machinery 


Among these specialists at the 
Development Division are men 
already familiar with the prob- 
lems of your industry. They are 
your laison with the Alcoa 
research, test and fabricating 
facilities’ that can be put 
to work on your problem. 
Through them the sum total 
of Alcoa’s knowledge will be 
brought to bear. Knowledge 
of practical problems of fabri- 
cation and costs, gained in 
thousands of other projects, 


will flow toward yours. 





long-range projects we have these to offer: 


FACILITIES FOR BROAD Kesearchy 


The Aluminum Research Laboratories’ experimental mill 
rolls new alloys into sheet preparatory to physical testing. 
Basic data on all aluminum alloys is being constantly 
assembled with the help of facilities ranging from X-ray 


diffraction to spectographic analysis. 


ADVANCED 60 EQUIPMENT 


Applying alternating tensile and compressive forces to 
test your product’s fatigue strength provides practical 
knowledge that can never be computed. Thorough testing 
on Alcoa’s extensive equipment will duplicate years of 


normal operating conditions. 


FOR PILOT AND MODEL WORK 


Shielded are welding, one of Alcoa’s continually developing 
projects is typical of the techniques we use to develop—if 
you wish it a pilot model of your product. Sixty- 
three years’ knowledge of casting, forming, heat-treating, 


machining and finishing are at your disposal. 


For more details on the personnel, research and testing, and 
shop facilities available at Alcoa, write for your copy of 
the folder, "Road Map to a Better Product." It is your first 
step toward putting 63 years of aluminum knowledge to 
work on a long-term project that may effect a major change 
in your company's competitive position. Addres; ALUMINUM 
COMPANY OF AMERICA, 218S5E Gulf Bidg., Pittsburgh 19, Pa 





Magnesium 


Deep, single draws... impossible in 
any other metal of equivalent 


strength .. . are easily accomplished 


by hot forming. 


Reductions in blank size of 40°, to 70°, are not 
uncommon in magnesium when the stock and dies 
are heated. This propeller dome was drawn to a 
depth of 10" from ! 5" AMCS2S-O in a single oper- 


ation. The stock and dies were heated to about 
600° F. 


Ihe production advantages of such deep draws 
are obvious. Die life is lengthened. Multiple stage 
dies are eliminated. Press time is cut. Spring-back 
is greatly reduced, with increased accuracy of parts. 
Annealing operations are no longer needed, for 
only one draw is required in most cases. Standard 
presses, furnaces and dies can be used. Only minor 


Aluminum 
Fasteners 


15" plate — one draw! 
reductions in tensile and yield strengths result 
from preheating. 


Alcoa's free, 329-page book, "Designing with 
Magnesium," describes deep drawing along with 
every phase of machining and fabricating. 6 pages 
of reference — 117 pages of tables — 178 pages 
of text — many illustrations, charts and diagrams. 


V kN 
LS 


Both aluminum and non-metallic assemblies benefit from these lowest 


cost of all corrosion-resistant fasteners. 


With more and more aluminum going into defense 
equipment, designers are becoming acutely aware of 


the importance of aluminum fasteners. They prevent 


galvanic corrosion that can occur when fasteners of 
dissimilar metals are used. They do not corrode 


from atmosphere or many chemical compounds. 





Fasteners (continued) 


Alcoa makes a complete line of standard fasteners— rivets and cotter pins. 

can supply special fasteners to meet specific re- Alcoa fastening specialists offer design help on 
quirements. The Alcoa line includes sheet metal, questions of alloy selection, rivet driving methods 
machine and wood screws with choice of slotted and use of aluminum fasteners with other materials. 
or Phillips recessed heads; bolts and nuts of all Alcoa will gladly help you with your fastening 
standard sizes; cap, castle and wing nuts; washers, problems. 


Aluminum Screw Machine Stock 


Alcoa has developed free-cutting 


alloys having high strength, good 
forming qualities, excellent 
corrosion resistance. 


Rod, wire and bar of Alcoa Aluminum is available in these special 
alloys to give you a wide range of physical and chemical properties 
in the finished part. 

Some have exceptional resistance to corrosive liquids and gases — 
are ideal for nozzles, couplings, valves, flanges, inserts, fasteners 
and similar components of equipment for the process industries. 


Others offer higher mechanical strength or faster machining. All 
can be finished by any commercial method — mechanical, chemical, 
electrochemical, organic and inorganic coatings and anodizing. 
With its 63-year aluminum background, Alcoa is in a unique posi- 
tion to assist designers of aluminum screw machine products in 
problems of alloy selection. Investigate through any Alcoa sales 
office, listed under “Aluminum” in your classified phone book. 





Aluminum Extrusions 


permit placement of metal where maximum strength is needed... 


save greatly in material and fabrication costs. 


Almost any shape can be produced by Alcoa — hol- 
low, semi-hollow, solid. While cross sections must 
remain constant throughout the length of the shape, 
extrusions permit thick sections where stresses are 
concentrated — thin sections in areas of minor load- 
ing. In both metal cost and shop time, extrusions 
often can save substantially over roll forming or build- 


ing up an equivalent section. 


To help you visualize the almost limitless possibil- 
ities of aluminum extrusions, and to suggest ways 
you can adapt your designs to them, Alcoa has pre- 
pared a special booklet that’s yours for the asking. 
Write for “Alcoa Aluminum Extruded Shapes.” 


v. discussion of design and production advan- 


tages of aluminum extrusions. 


D agi of aluminum extrusions that have in- 


creased strength and stiffness because of efficient 


E inida of the way several extruded shapes 
can be combined to simplify assembly and re- 
duce costs. 


metal distribution. 


A ngia of designs that have been simplified 


by the use of a single extruded shape to replace 
expensive built-up assemblies, castings or ma- 
chined sections. 


i aiiin on modifying designs to utilize 
standard shapes and shapes for which dies are 
available. 


ALUMINUM COMPANY OF AMERICA * 1807F GULF BLDG., PITTSBURGH, PA. 





New automatic has extra strength... extra 
precision... with help of TIMKEN’ bearings 


ESIGNED for heavy-duty per- 
formance, this new Acme-Grid- 

ley Single Spindle Automatic Bar 
Machine maintains its high precision 
even at the fastest feeds and high 
spindle speeds at which carbide tools 
can be safely operated. And one good 
reason for this strength and accuracy 
is the Timken® tapered roller bear- 
ings onthe spindleand inthe gear box. 
Timken bearings hold the spindle 
in rigid alignment, yet free to rotate 
easily. Deflection and end-movement 
are minimized. Spindle chatter is pre- 
vented. And Timken bearings on the 
first and second intermediate shafts 


keep gears meshing smoothly, reduce 
wear on moving parts. 

Because of tapered construction, 
Timken bearings take both radial and 
thrust loads in any combination. Line 
contact between rollers and races 
provides extra load-carrying capacity. 

The true rolling motion and incred- 
ibly smooth surface finish of Timken 
bearings practically eliminate fric- 
tion. Case-carburized, the rollers and 
races of Timken bearings have a hard, 
wear-resisting surface and a tough, 
shock-resisting core. Since Timken 
bearings are 1) engineered for the 
job 2) precision manufactured and 


WE MAKE OUR OWN STEEL 


The special grade alloy steel which 
gives Timken bearings their strength 
and resistance to wear, is made in 
our own steel mills. 

The Timken Roller Bearing Com- 
pany is the acknowledged leader in: 
1. advanced design; 2. precision 
manufacturing: 3. rigid quality con 


trol; 4. special analysis steels. 


NOT JUST A BALL |^ NOT JUST A ROLLER & 
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THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL 


AND THRUST 


3) made of special analysis Timken 
fine alloy steels, they normally last 
the life of the machine. 

No other bearing can give you all 
the advantages you get with Timken 
tapered roller bearings. Make sure 
you have them in every machine tool 
you build or buy. Look for the trade- 
mark “Timken” on every bearing. 
The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Canadian plant: 
St. Thomas, Ontario. Cable address: 
“TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 


TIMKEN £ 


TAPERED ROLLER BEARINGS 


LOADS OR ANY COMBINATION 





A alte 


Plus values in effectiveness and in uniformity of results are 
obtained by the production of boron steels with Grainal alloys, 
for these alloys are composed of boron plus other carefully 
selected elements. 


These additional elements . . . by combining with excess nitro- 
gen and oxygen... enable the boron to function most effectively 
and thus consistently secure maximum benefits. 


MAKERS 


VANADIUM CORPORATION OF AMERICA = (S&F, 


al EVE m 1 " 
HEMICALS AND METALS 
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12 TRUARC RINGS SAVE 25% MATERIAL 


| ...50% LABOR COSTS... 5096 ASSEMBLY TIME 


JNVENTIONAL WAY: 2 round rods were required, 


milled down to D-shape. 4 threading operations to accommodate 
lock nuts 
Using 12 Waldes Truarc E Retaining Rings in their 
new ''101" Vacuum Cleaner nozzle brought the 
Lewyt Corporation, Brooklyn, N. Y. tremendous ma- 
terial and labor savings . . . eliminated 2 milling and 
12 threading operations...made possible the use 
of stock extruded D-shaped rods...simplified main- 
tenance. And with Waldes Truarc Rings unit is 15% 
lighter...10% smaller overall! 

Redesign with Truarc Rings and you too will cut 
costs. Wherever you use machined shoulders, bolts, 


With Waldes Trvarc 
Retaining Rings, assem- 
bly in hard-to-reach 
places is easier, since 
there are no washers 
and bulky lock nuts. 
Smaller shafts can be 
used. Unit is smaller, 
lighter, more efficient! 


TRUARC WAY: Truarc Rings allowed Lewyt Corporation to 
vse 2 stock D-shope rods. No milling. ..no threading—just 2 
grooves! 

snap rings, cotter pins, there's a Waldes Truarc Re- 
taining Ring designed to do a better job of holding 
parts together. 

Waldes Truarc Rings are precision-engineered... 
quick and easy to assemble and disassemble. Always 
circular to give a never-failing grip. They can be used 
over and over again. 

Find out what Truarc Rings can do for you. Send 
your blueprints to Waldes Truarc engineers for in- 
dividual attention, without obligation. 


Waldes Truarc Retaining Rings are available for immediate delivery from stock, from leading ball bearing distributors throughout the country 


S) Waldes Kohinoor,. Inc., 47-16 Austel Place 


Long Island City 1, N. Y. 


SEND FOR NEW BULLETINS G3» 


PNO63 | 


Please send Bulletins 6, 7 and 8—giving engineering 
specifications for all types of Waldes Trvarc Rings. 


REG. U.S. PAT. OFF 


RETAINING RINGS 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS ARE PROTECTED BY THE FOLLOWING PATENT NUMBERS 
U.S. PAT. 2.302.948; 2.420.921; 2.411.761; 2.487.003; 2.487.802; 2.491.306 AND OTHER PATS. PERD. 


D f | ———————— 


SS N 


678 


Propucrt ENGINEERING — June, 1951 79 





let’s look 


oo IF FUTUI 


Look to plastics . . . and particularly 
polystyrene . . . for a speedier produc- 
tion cycle. 


Through advances in polystyrene Te- 


search, in molding techniques and 
machinery, you now can make larger 
area moldings . .. many with complicated 
and intricate designs in one operation. 
These new moldings may help you to 


cut many assembly steps with the result 


8 
s to 


unt r...here’s how you can cut 


costs with fewer 


assembly operations 


.. more units per day at lower cost. 
Also . . . polystyrene has built-in color 
. color that won't chip, peel or rust. 
This feature eliminates many finishing 
operations. 
Dow, as a leader in the plastics industry, 
offers you a complete line of quality con- 
trolled Styron (Dow polystyrene) plas- 
tics, plus the expert assistance of Dow's 
Plastics Technical Service. When you 


look at the shape of things to come in 
*51, be sure to include Styron in your 
planning for future civilian or defense 
products. Write Dow today. 


Plastics Division—Dept. PL-70 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


New York e Boston ^ Philadelphia e Washington 

Atlanta e Cleveland e Detroit e Chicago è St. Lows 

Houston e Los Angeles e San Francisco e Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 


STYRON 


a quality plastic 
for a quality job! 
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Q Noti t Ceci 


Some facts about 
| S Oilite Products 


OILIT 





Essentially, Oilite metal powder 
products constitute a new series 
of metals—each formulated to do 


a specific job W hen used as re- 





placements for tin, aluminum, 





copper, and other strategic mate- 
rials, they often become perma- 
nent replacements. 

Forexample, on any unit where 
motion occurs, Oilite provides the 
otherwise unobtainable feature of 
self-lubrication. 

As withany other new material, 
habitual specific ations should 
often be reviewed when consider- 
ing Oilite finished machine parts 
To illustrate, designers using cold 
rolled steel, may automatically 


apply the strength specifications 


OILITE Finished Machine Parts 


give you these important advantages: 


of that material. The engineer, 
however, knows that strength as 
low as 40% of steel is satisfactory. 


Another advantage of Oilite is 

e ; 2 : i ó 
Quick delivery its broad range of physical prop- 

* No tooling program erties. Thus, when high stresses 


® Low price exist, Oilite engineers specify the 


* Release of skilled manpower correct, material necessary to 


e : 1 á meet the requirements. 
Conservation of strategic materials ; i 
When production, including 


mass quantities, must be reached 


ALTERNATE MATERIAL 

Oilite gives you a dependable 
alternate for bronze, brass, alumi- 
num, cast iron, steel, and plastics. 


MACHINING ELIMINATED 

Oilite processes help you elimi- 
nate as many as twenty-four 
machining operations. 

SIMPLE TOOLING 

Oilite products require little tool- 
ing; saving you floor space, jigs 


, 


and fixtures, skilled manpower, 
and time. 

UNDUPLICATED EXPERIENCE 
Oilite engineers pioneered iron 
powder metallurgy; their experi- 
ence of more than twenty years, 
and Oilite's broad facilities are at 
your disposal. 

OILITE FERROUS-BASE BEARINGS 
Heavy duty, oil-cushion, self-lubricating. 
Excellent for replacing your non- 
ferrous units of solid material. 


resentatives 


AM PLEX MANUFACTURING COMPANY 


— 


nation 


DETROIT 31, MICHIGAN 


Besides Field Engineers, Supply Depots, foo, are maintained 
in Principal U. S. and Canadian Cities. 





in record time, Oilite bearings 
and finished machine parts may 


provide you with an excellent 


reservoir. 






OI LITE 


P 


President 


PRODUCTS 


OILITE PRODUCTS: 


Heavy duty, oil-cushioned, self-lu- 
bricating bearings ond finished mo- 
chine parts in ferrous and nortfer- 
rous metals and alloys. Permanent 
filers. Friction units. Self-lubricat- 
ing cored and bar stock. 


| 





Strippable Coatings protect metal 
and mars during the manufacyfre of many products. One 
and reduces the dangek of damage from rivets. This 3M user reports savings of mogé than $100 a day in terms 
adhesive application deceased the number of rejects 


THINGS STICK! 


The problem of making one material stick to another requires 
the same type of research and engineering necessary in many 
other technical problems. 


That's why 3M offers you not only pesi quality but 


service . . . service based on the teamwork of our skilled research 
technicians and laboratory-trained field engineers. These special- 
ists are always available to consult with you on problems of 
design and production. From field reports, research technicians 
can draw from over 1,000 basic formulas to select the right 
adhesive for your requirements. 


Sealers for Integral Fuel Tanks serve both military and com- 
mercial aircraft. This application of a 3M adhesive makes 
possible the sealing of wing compartments to serve as a E o 
fuel tanks, rather than using separate fuel cells which are With 20 offices conveniently located to help you, 3M service is as 
heavier and more costly. close as your telephone; or, write directly to Dept. 46 in Detroit. 


ADHESIVES AND COATINGS DIVISION * MINNESOTA MINING AND MANUFACTURING COMPANY 
411 PIQUETTE AVE., DETROIT 2, MICH GENERAL OFFICE, ST. PAUL 6, MINN. 
EXPORT AND CANADIAN SALES: 270 PARK AVE., NEW YORK 17, NW. Y. 
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WEIGHT LOSS IN GRAMS PER SQ. IN. OF EXPOSED SURFACE 


ATMOSPHERIC CORROSION OF PLAIN LOW - CARBON 
STEEL, COPPER - BEARING STEEL, AND MAYARI R 





























LENGTH OF EXPOSURE IN YEARS 


shows how MAARI R 


The curves plotted on this chart 
show the weight losses, due to 
atmospheric corrosion, of plain 
low-carbon steel, copper-bearing 
steel, and Mayari R. These three 
types of steel were exposed for a 
10-year period, under exactly the 
same conditions, in a highly cor- 
rosive industrial atmosphere. 
Relatively little difference was 
found in the weight losses of the 
three steels in the initial period. 
However, as the test coniinued, the 
difference in the rates of corrosion 
changed appreciably. The Mayari 
R curve became almost horizontal, 
indicating that corrosion had prac- 
tically stopped. The other two 
curves continued to rise sharply, 


showing that corrosion continued 
unabated in both the carbon steel 
and copper-bearing steel. 

It is important to note that after 
10 years of exposure, Mayari R 
had lost no more weight than 
copper-bearing lost in 2 years, 
and no more than carbon steel 
lost in 11% years. 

The superior resistance to atmos- 
pheric corrosion shown by Mayari 
R is mainly due to the relatively 
thick and tightly adherent layer of 
rust that forms on the surface of 
this steel to protect it from further 
loss of weight. 

This superior corrosion-resist- 
ance is one of the important rea- 
sons why Mayari R is now widely 


used in railway cars, mine cars, 
bridges, industrial structures, 
coal silos, smoke stacks and count- 
less other applications where long 
service life and low-cost mainte- 
nance are essential. 

For more information on this 
versatile grade of steel, call or 
write any of our sales offices. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethiehem products are sold by 
Bethiehem Pacific Coast Steel Corporation. Export 
Distributor: Bethiehem Steel Export Corporation 


"ALL y 
STEEL 


—— a ÜÓ M 0. 


Mayari R nale TMt. Miongo. longer lading 
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No shutdown, no slowdown 


and no hearings missed 
with Farval lubrication 


EBER bag machines produce paper bags at 

speeds up to 500 per minute. Machines are 
run continuously at high speeds up to 24 hours a 
day, and in all climates all over the world. 


Good lubrication—vital to trouble-free operation— 
is provided by Farval Centralized Lubrication, which 
is offered as optional equipment on every machine. 


According to the machine manufacturer: 


“Centralized lubrication with Farval is a distinct 
aid to positive lubrication of hard-to-get-at places 
which previously required the machine to be shut 
down to reach the hidden bearings that were fre- 
quently missed entirely, either intentionally or due 
to an oversight. 


“The closed bearings now used with the Farval 
system also practically eliminate any possible abra- 
sive effects where undesirable conditions are 
encountered. Maintenance time has been cut to a 
minimum, since the entire machine can be lubricated 
while in operation. Bearing life has been increased 
tremendously. Oil and grease drippings have been 
eliminated since lubrication is clean and efficient 


with no waste lubricant to soil machine or paper 


bags." 


Farval is the original (patented) Dualine system 
of centralized lubrication that has proven itself 
through years of service. The Farval valve has only 
two moving parts—is simple, sure and foolproof, 
without springs, ball-checks or pinhole ports to 
cause trouble. Through its full hydraulic operation, 
Farval unfailingly delivers grease or oil to each 
bearing—as much as you want, exactly measured — 
as often as desired. Indicators at every bearing 
show that each valve has functioned. 


Write for Bulletin 25 for full details. The Farval 
Corporation, 3279 East 80th St., Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Indus- 
trial Worm Gearing. In Canada: Peacock Brothers Limited. 


FARVA k 
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FARVA L—Studies in 
Centralized Lubrication 
No. 115 


Illustration courtesy of 


H. G. Weber & Co., Inc., Kiel, Wis 





SPECIALISTS IN INDUSTRIAL CLUTCHES SINCE 1918 
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6€ Clamping efficiency with com- 
paratively low pressure on the-clutch lever, high 
torque capacity, ease of operation and single 
point adjustment . . . combine to make Twin 
Disc Machine Tool Clutches “‘wear like a bearing 
and perform like the best friction clutch.” 
Designed to operate in limited space, the 
clamping efficiency of Twin Disc MTU and 
MTS Clutches permits the clutch length to be 


kept to a minimum. Unaffected by centrifugal 


Hydraulic Heavy Duty 
Torque Converter Clutch 


Machine Too! 
Clutch 


Automatic speed-change Twin Disc Multiple Clutch in the 
head of a Monarch Tool Company Model Z electrically con- 
trolled step shaft contour or form turning automatic lathe 
action, high speeds of rotation are possible. All 
parts are machined to close tolerances. Operating 
parts are heat treated for maximum strength, 
longer wear-life. 

For complete information on Twin Disc Model 
MTU and MTS Clutches, oil or dry type, single 
or duplex, write for Bulletin No. 134-A. Twin 
Disc CLutcH COMPANY, Racine, Wisconsin (Hy- 
draulic Division, Rockford, Illinois). 


Tractor Clutch Marine Gear 


RT tie 


M 


CLUTCHES ane MYORAULIC DRIVES 
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Have Demonstrated For Years 
The Durability of BM-13080 


N 
«iii | 


BM-13080 is an improved impact BAKELITE Phenolic Molding Material that 
retains its mechanical strengths under long periods of immersion, exposure 
to high humidities, elevated temperatures, and mild alkali and acid solutions. 


Millions upon millions of house- 
wives, by putting their washing 
machines to hard service over a 
period of years, have provided 
thefinest test imaginableto prove 
the durability of BAKELITE Phe- 
nolic BM-13080, employed for 
the agitators in these machines. 

Such outstanding service has 
led naturally to other important 
applications. Today BM-13080 
is employed for such parts as 
pump rotors, valves, baffle plates, 
gasoline pump components, soap 
injectors, water filters, and a great 
variety of equipment that calls 
for retention of impact strength, 
plus resistance to heat, moisture, 
and chemicals. 

BM-13080 is readily molded 
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into rich, black, smooth-surfaced 
products. Here are typical prop- 
erties obtained by testing stand- 
ard test specimens in accordance 
with ASTM procedures: 
Molded Specific Gravity 
(D392-38) 
Heat Distortion Temp. 
(D648-45T) 290^ F. min. 
Water Absorption (D570-42) 
Per Cent Gain in Weight 0.7 max. 
Izod Impact Strength (D256-47T) 
Ft. Ib./Inch of Notch — 0.46 min. 
Compressive Strength 
(D695-44T) psi 25,000 min. 
Tensile Strength (D651-48) 
(^4"*), psi 6,500 min. 
Flexural Strength 
(D790-45T), psi 9,000 min. 
Modulus of Elasticity in Flexure 
(D790-45T), psi 9 x 105 min. 


You, too, may have need for a 


1.36-1.39 


superior phenolic plastic to meet 
exacting specifications for defense 
or essential civilian uses. If so, 
it will pay you to investigate 
BAKELITE Phenolic BM-13080. 

For further information, pre- 
sent your detailed requirements 
to Department BY- 10. 


BAKELITE 


Phenolic 
PLASTICS 


taast (OO Jman 


BAKELITE COMPANY 


A Division of 
Union Carbide & Carbon Corporation 
30 East 42nd St., New York 17, N.Y. 
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Reprints from this or other Logbook pages are available for your files. Request them from our Redwood City, California office 


Where the going is really rough, spring-loaded 
seals provide rugged dependability 


leather grease 


Heavy equipment quite naturally re- 
quires ruggedly constructed compo- 
nents throughout. It is not surprising 
that the grease seals employed in the 
“Caterpillar” DW-20 Tractor (Fig. 1) 
are of the most rugged construction and 


Figure ! 
“Caterpillar” DW-20 Tractor. 


are capable of dependable performance 
under the most gruelling operation. 

At the rear bearing position of the 
clutch assembly (Fig. 3) two National 
50,000 series spring-loaded leather 
grease seals are employed. The seal (A) 
at the inside position faces the ball bear- 
ing and its main function is to prevent 
grease from entering the clutch. The 
seal (B), however, is faced away from 
the bearing and effects a seal on the 
coupling (not shown) which joins to the 
splined drive shaft. Facing this rear seal 
outward permits flush lubrication of this 
bearing as grease is forced in through 
the fitting at the top. At the same time 
this outward-facing seal provides pro- 
tection against extraneous matter which 
is encountered under the usual operat- 
ing conditions of equipment of this kind. 

A distinct advantage of the spring- 
loaded leather oil seal is its rugged con- 
struction. Such seals, particularly the 
50,000 series National Oil Seal (Fig. 2), 
are of a heavy construction. This pro- 


Figure 3 
Cut-away drawing of Rear Clutch Bearing 


Figure 2 
National 50,000 series Leather Grease Seal. 

vides a margin of safety against inex- 
pert replacement techniques in the field. 

And, furthermore, because the leather 
sealing members are able to retain lu- 
bricant within themselves, these seals 
can operate under dry conditions for 
some time... a safety margin against 
neglect of lubrication. 


Single-wipe spring-loaded leather 
seals are generally available in almost 
any standard bore or shaft size. For 
complete information, write direct to 
factory or get in touch with the nearest 
National Oil Seal engineer. 


“Let Your Decision be Based on Precision” 


NATIONAL 


OIL AND FLUID SEALS 


NATIONAL MOTOR BEARING CO., INC. 


General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 


2144 


CALL IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 


BUFFALO, N. Y. 
CHICAGO, ILL 


DALLAS, TEXAS 


Detroit, MICH. n 
Downey (Los Angeles Co.), CALIF. 
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Room 1124, Prudential Bldg., Mohawk 9222 
i4 od Room 2014 Field Building, Central 6-8663 
CLEVELAND, OHIO . 210 Heights Rockefeller Bldé., Yellowstone 2-2720 
302 Highland Park Village, Justin 8-8453 
726 Lothrop Avenue, Trinity 1-6363 
11634 Patten Rd., Topaz 2-8166 
WICHITA, KANSAS 


MILWAUKEE, Wis. 
New Yor« Crry, N. Y 
PHILADELPHIA, PA. 
REDWOOD Crry, CALIF 


SYRACUSE, N. Y 


WEST SPRINGFIELD, MASS 


647 West Virginia Street, Broadway 1-3234 
122 East 42nd Street, Lexington 2-8260 


401 North Broad Street, Bell- Walnut 2-6997 


Broadway and National, Emerson 6-3861 
1025 Elm Street, Springfield 2-1881 
P.O. Box 1224, Baldwinsville 662 


519 South Broadway, Wichita 2-6971 





| 
ELECTRO DYNAMIC MOTORS 
laugh at down-time! 


ELECTRO DYNAMIC DRIP PROOF MOTOR 

...For use under ordinary industrial 

» conditions not requiring 
j protection from splashing liquids 
or from atmosphere laden with 

dirt or metal chips. 


Extra Care and Superior Materials At the Windings 
Reduce Motor Failure To the Vanishing Point 


, 
Thanks to long experience in the exacting marine field, There's a Reason 
Electro Dynamic knows how to build industrial motors for Their 
that stand up under the most gruelling kind of use. And 
that's mighty important today. AMAZING STAMINA 
E. D. motors are tough where motors should be tough 
—at the windings, "the heart of the motor". Extra care, 
special skills and the very best insulating materials go 
into E. D. windings. That's why costly motor failures and 
down-time are almost unknown with these dependable is 
power units. Heavy cast corrosion-resistant frames give ; SO ies P 
added durability. Every motor is dynamically balanced. i especially where the 
5 H installation requires a motor 
Yet E. D. motors are competitively priced! Get all the of compact dimensions. 
facts before you specify any 
motor. Write today for illus- TOTALLY ENCLOSED 


i ( Non-Ventilated) ... 
trated literature., For use in exceptionally 
dirty atmospheres, 
particularly when metallic 
dust is present. 


SPLASH PROOF...For installation 


where the motor is subjected L F | 
to splashing liquids or - 


hosing down for cleaning. 


Industry has learned what marine engineers have known since 1880 à d N E M , C 


E. D. industrial motors are built in a wide range of types and sizes, 1 to 250 h.p. 
Also a complete line of Direct Current motors and generators. Literature on request. 


ELECTRO DYNAMIC * Division of the Electric Boat Company * Bayonne, New Jersey 
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spotting heavy loads 


with Torrington Spherical Roller Bearings 


Harnischfeger Corporation uses Torrington Spherical Roller Bear- 
ings for the trolley drive of P & H overhead cranes to assure 
smooth and dependable operation. 

Spherical Roller Bearings automatically compensate for shaft 
deflection and frame distortion so that binding stresses are avoided. 
These precision bearings require a minimum of maintenance 
attention. . 

For continuous on-the-job reliability of your heavy-duty equip- 
ment, ask our engineers to help you incorporate the advantages 
of Torrington Spherical Roller Bearings. 


THE TORRINGTON COMPANY 
South Bend 21, Ind. . Torrington, Conn. 
District Offices and Distributors in Principal Cities of United States and Canada 


SPHERICA 
‘ BEARINGS 


SPHERICAL ROLLER + TAPERED ROLLER + STRAIGHT ROLLER - BALL -+ NEEDLE - NEEDLE ROLLERS 





Magneto efficiency plays a mighty important part in 
small engine performance. So it is just good busi- 
ness to see that the engines you purchase are 
equipped with Bendix magnetos—the recognized 
leader for dependable starting, economy of oper- 
ation, long life and freedom from breakdowns. 
These rugged lightweight magnetos are your best 
choice for their basic design assures quality per- 
formance for every type of small engine and every 
pricing requirement. Be sure to specify Bendix — 
the most trusted name in magnetos. Complete 
information available on request. 


P PIA 
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We Mobilize for Freedom 


THIRD OF A SPECIAL SERIES 


* WHY 
Controls are Necessary 


One of the encouraging characteristics of the 
American people is their dislike for govern- 
ment controls. This augurs well for the future 
of their economic and political freedom. 


But for the next few years we must not only 
tolerate but also help to make effective a whole 
battery of emergency government controls 
over our economic life. If we fail to do this 
now the future of that freedom we cherish will 
be imperilled. It is the purpose of this editor- 
ial—the third in a special series—to explain in 
simple terms why this is so. 

After our military victory in World War II, 
we rushed through a demobilization which cut 
our military strength to about one-tenth of its 
wartime peak. Our allies did much the same 
thing. But the Russians maintained much of 
their wartime military strength and built up 
that of their satellites. With prodigious speed 
we switched from military to civilian produc- 
tion and went on to enjoy a rousing postwar 
boom —the greatest in our history. 


This boom was in vigorous progress when, 
on June 25 last year, the Russian-sponsored 
North Korean army attacked South Korea. 
Our industrial production was rolling along at 
almost twice its prewar level. We had labor 
shortages in many key industrial areas. Under 
the impact of heavy buying all along the line, 
prices were climbing. 


When the North Koreans smashed into 


South Korea they smashed into our national 
consciousness this fact: if we want a fair 
chance to save our national freedom from de- 
struction by Communist aggression, we must 
race to restore some of the military power we 
had so speedily written off after World War II. 
And we must do it with our resources already 
very fully occupied with a boom in civilian 
business. 


Program Small Compared to 
World War Il 


Compared with our military effort in World 
War II, the mobilization on which we are now 
embarked is small. At its peak, under present 
schedules, it will absorb no more than one-fifth 
of the total national production. During World 
War II we reached a point when nearly half 
of our total production went for war-making. 

Moreover, our economy now is much bigger 
and stronger than it was in World War II. 
During the last decade there has been an in- 
crease of about 15 percent in our labor force. 
Our workers have had the training advantage 
of steady employment. The capacity of our 
industrial establishment is two-thirds again as 
great as it was ten years ago. Since the war no 
less than $70 billion has been spent to expand 
and modernize it. 

Given time, the industrial giant we have 
created could pick up in its stride the added 
load of production for defense that now is con- 





templated. But speed is of the very essence. 
There is little dissent from the proposition that 
if we are to stand off Russian aggression suc- 
cessfully we have, at the outside, two years 
in which to get ready. 


Controls Needed to Prevent Chaos 


These two facts — (1) the necessity for 
speed in our rearmament program and (2) an 
economy already stretched taut by a record 
civilian boom—create the general necessity for 
government controls. If we simply pile the 
billions of added defense expenditures author- 
ized since last June on top of the civilian boom, 
and let it go at that, two destructive develop- 
ments would follow. There would be a scram- 
ble for scarce materials, notably metals, which 
would create chaos in those markets. And 
prices would go through the roof. 


Our situation during this mobilization is 
radically different from what it was when we 
rushed to get ready for World War II. Then 
we started with an economy that was coming 
out of a long depression. There was plenty of 
slack. Even in mid-1941 we still had over 6 
million unemployed. Thus it was possible for 
us to expand war production greatly and also 
increase civilian living standards before the 
limits of our productive capacity made ex- 
tensive controls necessary. But as we begin 
this new mobilization we find our economy 
already operating virtually at capacity. This 
fact is of key importance in understanding 
why this relatively small defense program so 
quickly requires the imposition of controls. 


The selection and administration of con- 
trols thus far has been badly bungled. The 
threat of price controls, for example, was 
broadcast so vigorously and for so long that 
our people were virtually asked to raise prices 
and thereby do much to defeat the controls. 
Adequate taxation directed so as to attack 
inflation at the source and thus give direct 
price control a chance to operate has not yet 
been provided. 


Indeed, we could readily assemble a long 
and devastating catalog of the deficiencies of 


the government's control program. But that 
would not dispose of the necessity for con- 
trols— by priority, by allocation, and, as a 
stop-gap, by direct prescription of selling 
prices — if we are to carry out our mobiliza- 
tion successfully. That is the only means by 
which a clear right of way for defense pro- 
duction can be cut through the highways of 
trade and commerce now jammed with civilian 
boom business. 


Hope In The Wilson Plan 


Since he became Director of Mobilization, 
Charles E. Wilson has added a new element 
of order and hopefulness to the mobilization 
program. He has laid out a plan which, if we 
are spared all-out war, would do three things 
by 1953. First, it would produce the weapons 
needed by our army and our allies to meet an 
immediate threat. Second, it would create the 
capacity that would enable us to move at high 
speed into weapons production for all-out war 
—if necessary. Third, it would create the 
additional production capacity that would re- 
store by that date our ability to resume the 
climb of the American civilian standard of 
living. 

In technical and industrial terms the 
Wilson Plan seems to be feasible. If it is suc- 
cessfully carried out, we should be able to 
begin getting rid of controls rapidly by 1953. 
But to carry out the program successfully, it 
must now have vigorous support from every- 
one. That does not mean mere agreement that 
it is a good plan. It means that we must con- 
form to the controls that are necessary to make 
the plan work. In developing this support, the 
business community is in position to exercise 
crycially important leadership. 


As has often happened in our national his- 
tory, we are confronted by a paradox. We must 
accept emergency controls for the time being 
to insure survival of the freedom that they 
infringe. But, as we do this, we may find some 
comfort in the reflection that while controls 
from Washington are hateful, controls from 
Moscow would be infinitely worse. 


McGraw-Hill Publishing Company, Inc. 
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| “8% fewer rejects" 
"better finishes" 
"production per shift up 10%” 


Reports like these are not unusual from plants using Carpenter 
Free-Machining Stainless. The reason is the consistent uniformity of 
Carpenter Stainless, plus the shop help that Carpenter can provide. 


For example, there is a “gold mine” of useful fabricating infor- 
mation right near you. Your Carpenter representative has had a 
lot of Stainless machining experience that could be used on your 
jobs, to get more finished parts from the Stainless bar stock you 
buy. Call him today. The number of Carpenter's nearest mill- 
branch warehouse is in your classified telephone directory. 


And Carpenter can provide printed "Know-How" that will be a 
big help on your Stainless machining jobs. Useful facts on turning, 
drilling, milling, lubrication, etc. have been published in the 
Carpenter “NOTEBOOK on Machining Stainless Steels’. For 
your copy, drop us a note on your company letterhead, indi- 
cating vour title. 


The Carpenter Steel Company, 117 W. Bern St., Reading, Pa. 


Export Department: The Carpenter Steel Company, Reading, Pa. 
de li "CARSTEELCO". T " 


* * 
* * 
T. Ln e " DON'T WAIT... 


TN į cooperate: « arpenter 
The U.S. Needs Your * 


Now 
e^ takes the problems out of production 


* taxat 


For Easy-to-Use Stainless Call Carpenter. Warehouses in principal cities throughout the country. 
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LOW PERMEABILITY 


OIL 


HEAT RESISTANCE 


These properties 


PROPERLY COMPOUNDED 
NEOPRENE WILL RESIST: 


| Low Temperoture 
Stiffening 


f 


e 


Olls, Solvents, 
most Chemicals 


Abrasion, Cutting, 


Sunlight ond 
Chipping 


Weathering 


CU PIND 


BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 
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RESISTANCE 


of neoprene make a better 
PNEUMATIC CLUTCH 


Basic element in this clutch is its actuating 
tube—made of neoprene reinforced with 
plies of rayon fabric. The tube is firmly 
bonded to the clutch rim, which is bolted 
to the driving unit. When air under pressure 
enters the tube, it expands and forces the 
friction shoes against a drum. on the driven 
unit, and the clutch is engaged. These 
clutches are used extensively in all types of 
industrial applications, and in marine in- 
stallations the change from full speed ahead 
to reverse can be made in three seconds! 


Neoprene does not soften and weaken 
from the high frictional heat generated when 
the clutch is being engaged. It withstands 
contact with grease and oil. And it main- 
tains constant air pressure during continu- 
ous heavy-duty operation. In short, neo- 
prene is the ideal resilient material for this 
important component part. 


As in thousands of other products, neo- 
prene’s unusual combination of properties 
makes this unique clutch practical. When 
your design calls for a resilient part, con- 
sider the many advantages of neoprene. 
Rubber-goodsmanufacturerscan compound 
it to meet exacting requirements. 


NEOPRENE 


The rubber made by Du Pont since 1932 


Airfiex Co., Inc 
Cleveland 11, Ohio 


FREE! THE NEOPRENE NOTEBOOK 

Full of interesting stories. New, unusual applications ef 
neoprene to build new products... improve old products 
reduce maintenance costs. 


E. I. du Pont de Nemours & Co. (Inc.) 
Rubber Chemicals Div. B-6, Wilmington 98, Del. 
Please send me free issues of The Neoprene Notebook. 


Position 
Firm 
Address 





IS OF THE ESSENCE 


... in producing essential products 


Here are three Wolverine developments in tubular forms which, 
introduced as components of your products, can contribute 
immeasurably in saving time and critical materials, first in 
installation, and then in the subsequent operation and mainte- 


nance of such products. 


WOLVERINE TRUFIN* — used for heat transfer work, is outstanding in 
time-saving qualities. Since the fins are integral with the tube itself, 
they will withstand vibration and the tube will remain in service an 
exceptionally long time. This obviously reflects in fewer and less frequent 
tube installations. With Trufin providing an increased ratio of outside 
to inside surface, the performance over plain surface tube, in many cases, 
will be more than doubled. The saving of time, and space too, is obvious. 


o 


SPUN END PROCESS | — is proving a great time-saver. Its use has enabled 
many manufacturers—often through a simple change in the design of 
tubular parts (components of their products) —to completely eliminate 
separate end closures or other assemblies and also reduce the time and 


cost of assembly operations. 


+ Re Issue 22465 

CAPILATOR* —the Wolverine capillary tube used for restriction pur- 
poses — is unique in its field. Its bore is plug drawn, assuring a perfectly 
smooth inside surface that allows a uniform, uninterrupted flow through 


the tube. 
* Reg. U.S. Pat. Off. 


S WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
INCORPORATED 
Manutocturers of seamless, non-ferrous tubing 
1415 CENTRAL AVENUE «+ DETROIT 9, MICHIGAN 


Wolverine Trufin and the Wolverine Spun End Process available in 
Conede through The Unifin Tube Co., London, Ontario 


PLANTS IN DETROIT, MIC!!., AND DECATUR. *!A. > SALES OFFICES IN PRINCIPAL CITIES 


Export Department, 13 E. 40th St., New York 16, N. Y. 
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Specify The V-Belt Sheave 


which all industry likes best 


QD 


TRADE MARK Pat, No, 2269821 

Split hub is clamped to shaft. Heavier 
taper-bored rim :lJides easily over tapered 
hub—no key way obstruction on cone sur- 
face. Positive press fit on shaft. Large, 
long pull-up bolts also used as jack screws 
to remove rim 


THE GOOD RIGHT 


POWER TRANSMISSION 
sheaves, V-belts, variable speed drives 


PUMPS 
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centrifugal, power, rotary, steam 


Here's a 26-word description of 
the V-belt sheave that is used more 
than any other.* 

Two parts for easy handling— 
separately or together. Split hub and 
taper-mated rim make mounting easy. 
No realignment problem — clamped 
hub stays put while changing rims. 

That's Worthington's QD— the 
original tapered cone-grip sheave 
that's preferred by men who have 
to install or change sheaves. The 
QD is easy to get on, easy to get off. 


yet always tight on the shaft—tighter 


than any other sheave on the market. 
Hubs for every bore—lower inven- 
tory cost. 


For your machines, pick Wor- 
thington Multi-V-Drives with QD 
sheaves and Worthington-Goodyear 


EC Cord V-belts. 


Worthington’s complete line also 
includes FHP drives—QD Junior 
(quick-detachable) V-pulleys and 
many other styles. 


Send coupon for Bulletin V-1400- 
B7F, addressing our Harrison office. 


* [n addition to being one of the largest-selling sheaves, the popular Worthington 
QD design is licensed to many other sheave manufacturers. For your customer's 
protection, dimensions are standardized to permit interchangeability 


HAND OF INDUSTRY 


AIR COMPRESSORS 
water-cooled, air-cooled 


I 
I 
| 
l 
| 
I 
| 
I 
L 
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Pee —— ee 


Worthington Pump and Machinery 
Corporation 


Multi-V-Drive Sales Division 
Buffalo, New York 


Send Bulletin V-1400-B7F on 
Worthington Multi-V-Drives 


Name 
Company 


Address Zone 
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I 
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Only 2 simple parts: 


The Johns-Manville Clipper Seal consists 
of only two parts—a one-piece concen- 
trically moulded body and a specially de- 
signed garter spring, factory assembled 
into a single, compact unit. Available in 
both split and endless types. 


Tn EXPLODED VIEW of the rev- 
olutionary, new Sier-Bath Gear 
Coupling shows how Clipper Seals 
helped one enterprising manufacturer 
achieve simplicity and compactness 
in the design of his product. 


The result is a thoroughly stream- 
lined gear coupling—comprised of 
a few simple parts—that is so simple 
that it can be taken apart—and reas- 
sembled—in a few minutes. 


Clipper Seal’s simple design pro- 
vided important space-saving advan- 
tages that helped make this possible. 
Seals of a narrow flange section were 
used to permit making the oil seal 
cavities of minimum depth. Com- 


posed of a rigid heel and a flexible 
lip moulded as a single unit, each seal 
does an efficient job of retaining oil 
and excluding dirt, moisture and cor- 
rosive fumes—and does this job ina 
minimum of space. 


If you are looking for an oil seal 
that will help streamline your prod- 
uct, it will pay you to investigate 
Clipper Seal’s many advantages. They 
are available in various lip designs 
to provide a choice of bearing sur- 
faces, in sizes to fit shaft diameters 
from %" up to 66" and for tempera- 
tures up to 450 F. Just write Johns- 
Manville, Box 290, New York 16, 
N. Y. Ask for brochure PK-46A, 


Johns-Manville CLIPPER SEALS 
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BRIDGEPORT BRASS COMPANY 


OPPER ALLOY BULLETIN 


Soe MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


Broken wheel being braze welded using low fuming bronze rod. 
Repaired impeller blades and cast iron housing are on the bench. 


Braze Welding on the Increase 
for Repair and Maintenance 


Braze welding showed its value as 
an essential maintenance tool in 
World War II. Consequently, it is ex- 
pected to do even a bigger job in the 
period ahead when equipment short- 
ages will become a major problem. 

Broken machines and equipment 
cause, serious stoppages in production 
while waiting for replacement castings 
and parts. 

Urgent repairs can be made by braze 
welding in a matter of minutes or 
possibly hours depending upon the 
size of the job. If properly done, the 
bronze weld will be stronger than the 
parent metal. 


Advantages of Braze Welding 
Welders trained to repair parts with 


cast iron or steel welding rod will find 
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many advantages in braze welding 
with bronze welding rod alloys. In 
general, it is cheaper than welding 
with steel especially when big, heavy 
parts are involved. 


When welding cast iron or steel 
parts with steel or iron welding rod, 
in order to prevent stresses and warp- 
ing, it may be necessary to preheat 
slowly the entire casting prior to weld- 
ing and to allow the casting to cool 
slowly after the weld is made. How- 
ever, in the case of braze welding, 
elaborate preheating and slow cooling 
of the casting are seldom required. 


With braze welding, it is only nec- 
essary to heat the surface of the paren: 
metal to a cherry-red heat. This is suf- 
ficient to produce the “tinning action” 


whereby the molten bronze firmly 
adheres to the red-hot surface of the 
parent metal. 


Preparation 

Certain precautions should be ob- 
served with braze welding. The broken 
section should be properly prepared 
and carefully cleaned. 

Many welding operations require 
beveling on the edges of sheets and 
plates prior to joining, to enable the 
operator to obtain adequate penetra 
tion of the weld metal into the root 
of the weld. Where beveling is done 
by machining, little more cleaning is 
required. A wire brush may be used 
to remove any slight film of oil re 
maining after the machining process, 
and to eliminate any dirt picked up in 
handling. It will still be necessary t6 
remove oxides, dirt, etc, near the 
edges of the joint as the machining 
cleans the metal only along the bew 
eled edge itself. 


Cleanliness Most Important 

Oil or grease are especially harm 
ful and should not be present even ag 
a trace on the surface to be brazé 
welded. Since broken metal parts af 
a machine are generally saturated 
with oil, it is a good practice to burg 
off the oil from the prepared surface 
by first playing a soft flame over that 
area. A neutral or slightly oxodizing 
flame should be used for braze weld- 
ing. When grinding is done on cast 
iron, free carbon is smeared over the 
surface. It is desirable to use a highly 
oxidizing flame to preheat and remove 
this carbon. Special fluxes are also 
available for cast iron. 

Any dirt, grease, oxides, etc., left on 
the work at the joint may easily be 
entrapped in the finished weld, pre- 
venting a strong bond between the 
parent metal and the bronze. Any for- 
eign matter caught in the weld weak- 
ens the joint and increases the chances 
of early failure. When liquids or gases 
are concerned a weak bond may allow 
leakage along the joint between the 
base metal and the weld metal. (6599A) 
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“PRODUCT ENGINEERING is an outstand- 
ing source of engineering and design 
information for product improvement.We | 
have yet to pick up a copy that does not 
contain something of useful value.” 
Says Ralph M. Watson, Assistant to the sas 
Vice-President — Engineering, Worthing- 
ton Pump and Machinery 
Corporation, Harrison, N. J. 


5 
THE MEN WHO DESIGN 
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PUMPS AND MACHINERY 


READS PRODUCT ENGINEERING 


Everywhere machinery and equipment is designed 
PRODUCT ENGINEERING is tops with the men 
who can specify your products as original epuipment* 


b de . . . PRoDbUCT ENGINEERING is "an outstanding 

source of engineering and design information" . . . 
for Mr. Watson, and for over 18,000 other product- 
design engineers who are all paid subscribers to this 
only paid-subscription magazine in the design-engineer- 
ing field. And this is a basic reason why, in selling to 
the giant Original Equipment Market,* PRopucr 
ENGINEERING is your most powerful, productive, and 
lowest-cost advertising medium. 

PRODUCT ENGINEERING is read exclusively by the 
men who select and specify YOUR products: the design- 
engineering executives who bought $17,000,000,000 
of machinery and equipment parts, materials, compon- 
ents, and finishes last year . . . will buy still more this 
year. And these men voluntarily subscribe to, and pay 


PRODUC 
INGUIN RING 


—— 


to read this magazine, because it gives them the most 
in specifically helpful information. 

The facts on PRODUCT ENGINEERING'S more than 
18,000 paid subscribers will prove to you that PRODUCT 
ENGINEERING gives you MORE readers with MORE 
BUYING POWER than any other design magazine . . . 
gives you MORE penetration into every market which 
buys original equipment . . . gives you MORE coverage 
and penetration in the design-engineering headquarters 
where buying decisions on your products are made. 

Your nearest PRODUCT ENGINEERING representative 
will be glad to show you how PRODUCT ENGINEERING 
reaches your prospects in the machinery-manufacturing 
field—or any other part of your Original Equipment 
Market.* 


A McGraw-Hill Publication 


McGraw-Hill Building, New York 18 
H P DISTRICT OFFICES: Atlanta 3 * Boston 16 * Chicago 11 * Cincin- 
nati 8 * Clevelond 15 * Dallas 1 * Detroit 26 * Los Angeles 17 


New York 18 * Philadelphia 3 * Pittsburgh 22 * San Fromcisco 4 


MORE ADVERTISING OF ORIGINAL EQUIPMENT* IS CARRIED BY PRODUCT 
ENGINEERING THAN BY ANY OTHER MAGAZINE IN THE WORLD! 


*Your Original Equipment Market is made proved and tested readership more adver- 


up of every company which manufactures 
machinery, appliances, or equipment, and 
which buys materials, parts, components and 
finishes. That PRODUCT ENGINEERING is 
first in this field is shown by the fact that’. . . 
right now . . . 600 display advertisers are 
investing in PRODUCT ENGINEERING's 


AMERICAS NEW PRODUCTS READ PRODUCT ENGINEERING 
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tising dollars and pages than are invested in 
the readers of any other design magazine. 
These advertisers know that PRODUCT 
ENGINEERING is the most direct gateway 
to the big-volume, profitable Original Equip- 
ment Market! 
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WASHINGTON STEEL CORPORATION 


Mir Bold Stainless Steed —— 


WASHINGTON, PENNSYLVANIA PHONE: WASHINGTON 5900 


T. S FITCH 
PRESIDENT 


June 1, 1951 


OPEN LETTER TO THE DISTRIBUTORS OF MICROROLD STAINLESS STEEL SHEETS 


The current demand for Type 430 sheet is certainly a tribute to you 
distributors, and we want to take this opportunity to thank you for 
a job well done. 


Because there is not sufficient nickel we asked our distributors, 
in July 1950, to explore the practicability of substituting Type 
430 straight chrome stainless steel. While it is recognized that 
Type 430 is not a "cure-all", there are many applications where it 
does adequately provide the required corrosion resistance and other 
desirable characteristics. 


We also wish to reassure you that we shall endeavor to allocate our 
production in an equitable manner. 


Cordially yours, 
WASHINGTON STEEL CORPORATION 


T. S. Fitch 
President 


PS.--You are aware of the fact that the government 
regulations require us to supply 40$ of our pro- 
duction for Defense Uses; this obviously means 
that we cannot provide as much tonnage for non- 
defense purposes as we used to provide, nor as 
much as we would like to provide, at this par- 
ticular time. 


T. 9. P. 


ft 
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, AVAILABILITY 
\) | terials ~ AND TRENDS 


CMP NO PANACEA When CMP goes into effect July 1, it will make some materials more 
readily available for certain, specific purposes. But, in general, CMP 
has been over-sold as a solution to shortages. 

Some will be disappointed early. If a product is listed on the official 
B list, the producer is allowed to file for a CMP allocation. How many 
B list applicants will be left in the cold is a question nobody can answer 
now. It depends, first, on a decision which NPA and CMP officials will 
not make. This decision is how the controlled materials--steel, copper 
and aluminum--are going tobe divided up among the general programs, 
such as industrial equipment, tanks, ships, and farm equipment. The 
final allocations cannot be made, or their size determined, until Defense 
Production Administration has cut up the pie. 

B list products which will get allocations are, in general, industrial 
machinery and equipment, components needed for defense, and those 
civilian-type products approved by the defense production authority. 

Makers of A products will be invited to file for an allocation, either 
by the government claimant agency involved, or in the case of sub-con- 
tractors, by another company. 


ALLOTMENTS Allotments as granted by CMP will be "certified checks" for materials 
which will be much more easily honored than existing DO's. To this 
extent, CMP will make the acquisition of materials easier. But one in- 
dustry's certified check is another industry's bare cupboard. 

The amount of steel, copper and aluminum which will not be allocated 
isa matter of wide disagreement. CMP planners hope the DPA decisions 
will leave in the neighborhood of 70 percentof the steel free. But some 
steel industry experts predict the free area will be only about 25 percent 
of production. Guesses about copper andaluminum are similarly varied. 


LOWER INVENTORIES Officials expect CMP toend the practice of piling up large inventories. 
Nobody will be allowed more of the controlled materials than needed for 
the approved production schedule, quarter by quarter. 

This will free some metal as CMP takes over, say in the first six 
months of its operation. Officials expect to find that some industries 
have much larger inventories of the controlled materials than they will 
be allowed to keep under the rules. Such industries will have to live off 
these inventories until they are worked down to the legal limits. 


SPECIAL Some particular types of products and materials for some particular 

CONSIDERATIONS purposes are going to get preferred status under CMP regardless of what 
DPA decides. Repair and replacement parts, for example. These will 
get allotments even if they are for civilian goods not on the B list. 
Laboratories and experimental projects will get aspecial order, allow- 
ing them to obtain controlled materials. And users of small amounts of 
the controlled materials need not even file for allocations. They will 
get their materials under another special order. Small users need not 
file if their total requirements on the following list does not exceed the 
specified amounts for the third quarter: carbon steel, 5 tons; alloy steel, 
1/2 ton; copper and copper-base alloy, 500 lbs; aluminum, 500 lbs. 
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"Tus MANUFACTURE of quality products demands 
experience. Advanced engineering, improvements in 
design and development of production skills and 


methods are the result of step-by-step progress. There 


are no short cuts. 


Today Hanna Products are the finest we've ever built 

. second to none, we believe. We turn them out 
consistently to exacting quality standards. Those fifty 
years of experience contribute constantly in every step 


from design through manufacture to service in the field. 


Here at Hanna we're glad we have that experience . . . 
that we can make it available to you in our products 


and in their best application to your problem. 


Hanna Engineering Works 


1765 ELSTON AVE., CHICAGO 22, ILL. 


HYDRAULIC AND PNEUMATIC EQUIPMENT 
:901— 1951 CYLINDERS...VALVES...RIVETERS 
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i ~ siLiTY 
Merils — TRENOS 


SCARCE MINOR 
METALS 


SCRAP 
CONSERVATION 


DO ratings will continue in use for all materials except steel, copper 
and aluminum and to some extent, even for these materials at least up 
to Oct. 1. 


In theory CMP will make it easier to get the scarce materials such 
as cobalt and nickel by carefully matching allocations with the number 
of end products approved. Makers of electronic products, for example, 
will get CMP allocations for defense production. In addition, makers of 
transmitting tubes will get enough nickel to supply the electronic 
industry's defense production needs. 

A rise in demand for tungsten, with no increase in supply, is foreseen 
by NPA for July and August. Officials predict that the present adequate 
supply of fine wire will give way to a shortage when the forthcoming 
miniature and subminiature tube programs for radar and other uses get 
started. NPA is preparing an order to put tungsten under more com- 
plete allocation. 

Restrictions on use of cadmium have been eased to some extent. 
Recent permissible uses include coatings on fasteners in the aircraft in- 
dustry and for ferrous nuts, bolts, screws, washers, lock bolts, cotter 
pinsandshearrivets. Its use is also allowed in automotive and aircraft 
fuel pumps. 

NPA reduced the lead time on orders for most forms of molybdenum 
from 45 days to the 7th day of the month preceding the one in which 
delivery is requested. This change affects all forms of molybdenum 
except metal powder, wire, rod and sheet. 

Speedier reporting of columbium-tantalum supplies was ordered with 
the idea of smoking out idle inventories. Holders of 10 lb or more during 
any calendar month are required to report inventory and consumption by 
the 7th day of the following month. 


As a result of the activities of the Injection Molders Committee on 
National Security, additional quantities of polystyrene will be made 
available. The four main accomplishments are: (1) Return to the 
plastics industry of styrene not used for the synthetic rubber program 
due to production rates lower than anticipated; (2) reduction of the styrene 
content of GR-S rubber; (3) lack of restricting governmental order con- 
cerning the plastics industry; (4) prompt action of the Rubber Reserve 
if getting the State Department to license imports of French and German 
benzene. 

Future substantial relief is in the offering due to recent and proposed 
increased production facilities. Practically every material company 
now producing polystyrene is expanding its capacity. The SPI anticipates 
an increase by the third quarter of 1951 of 69 million pounds annually 
over the 660 million pounds produced in 1950. 


The scarcity of materials resulting from the nation's military pro- 
gram has stimulated conservation of scrap and material substitutions. 
A scrap conservation program at the Westinghouse Appliance Division 
plant resulted in recovery last year of 23,000 fons of steel and 815, 000 
pounds of non-ferrous metals. 

Conservation of materials is a result of the use of material substitu- 
tions and changes in processing and design. Examples include the use 
of synthetic organic finishes instead of plating, copper brazing paste 
instead of solid copper wire, powder metal or plastics in place of cast 
or wrought metal, and silicone resin impregnated glass cloth instead of 
mica. Productimprovement brought about by some of these changes will 
result in permanent application of the so-called substitutes. 
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Unique SPEED NUT 


Wipe on Bendix Television 


How multiple-function SPEED NUT made 40% 
savings in the assembly of TV transformer 
Like the juggling stars on television, this new fastener 
does several jobs at one time . . . and provides several 
important cost-savings advantages. 

Bendix Television engineers discovered this in their 
search for a better, simpler way of assembling high 
voltage transformers. Selected because it was engineered 
to do this specific job, this unusual Tinnerman fastener: 
(1) replaced 4 parts, thereby reducing parts handling; 
(2) cut material costs 50%; (3) provided a 40% savings 
in cost of assembling transformer. 


Li 
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Product of Bendix Aviation Corporation 


It is through improvements and economies like this 
that Bendix Television, Baltimore, Md., is able to sup- 
ply top quality "Front-Row" television receivers for 
thousands of American homes. You, too, can step up 
product quality and make production dollars go farther 
with SPEED NUTS. Your Tinnerman representative can 
show you how. Call him soon—and write for your edi- 
tion of "Savings Stories"—actual case histories of lead- 
ing manufacturers. TINNERMAN PRODUCTS, INC., Dept. 
12, Box 6688, Cleveland 1, Ohio. In Canada: Dominion 
Fasteners Ltd., Hamilton. In Great Britain: Simmonds 
Aerocessories, Ltd., Treforest, Wales. 


SPEED NUT holds transformer 
cores in spring tension grip 
secures base by receiving 4 
screws from below, and 
anchors top section with 
threaded shaft. One-piece 
fastener replaces 2 side fast- 


eners, | bottom piece, l spring New Bendix Console Model 


& S A i 4 p» 


X. Z qoe 


~ 


Propuct ENGINEERING June, 1951 





PEO 


Bp Utt 


EN G 


Why Engineering Must Be Recognized 


GROSS SALES are always one of the highly important 
items on the balance sheets. Costs are another item. 
The former must be high; the latter must be low. 
Hence the precept: Spend the money to produce 
sales; be as economical as possible on costs; the 
difference is profit. From this over simplified state- 
ment of fact is drawn the sweeping conclusion 
Spend on sales and sales promotion; engineering 


costs are a necessary evil and therefore cut them 
to the bone. 


In too many companies the thoughtless application 
of this false premise has operated in reverse. Penu- 
riousness in the budgeting of engineering costs re- 
sults in losses that do not show on the books, and 
thereby are vicious indeed. 


A large turnover in the personnel of the engi- 
neering department is in itself a relatively minor 
loss but in sum total it is far greater in dollars than 
any accounting system can possibly reveal. In addi- 
tion to this, one must not lose sight of the fact that 
the greatest loss incurred by poor or mediocre engi- 
neering lies in the sales that might have been made 
had the product been designed better. It is impos- 
sible to even estimate the magnitude of such losses. 


Unfortunately, when sales drop off the customary 
procedure is to put the pressure on selling and spend 
more money on it. More money is spent on sales 
promotion, often the sales department is increased. 
Ironically, the wiser and more fruitful course in 
many instances would be to put more money into 
the engineering of the product and thereby achieve 
an item that is able by its superiority and distinction 
to meet competition without the expenditure of 
excessive sales effort. 


It is not often that the shortcomings of the design 
of the product are called to the attention of the 
manufacturer. Dissatisfied customers rarely complain 
unless it is to compel the manufacturer to make good 
on definite guarantees. It saves the customer time 
and annoyance to tolerate the design as it is. If 
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practical to do so, the customer will have the product 
deficiency repaired at his own expense. But the next 
purchase of the same product is usually made else- 
where. 

High class design cannot be produced in an un- 
appreciated engineering department. The spirit of 
professionalism is lacking when commensurate re 
wards for creativeness are not forthcoming. A sales- 
man in shabby clothes cannot bring in the orders; 
an engineer whose vision is shrivelled by his low 
economic status cannot be expected to produce at 
the highest levels. 


It is not sufficient to recognize only the few key- 
men at the head of engineering. Recognition must 
go all down the line to the men at the drafting 
boards. 


Just now there is a great scarcity of engineering 
design talent. Too few of the graduates choose 
engineering design for their life's work. The repu- 
tation of low pay in the lower brackets of engi- 
neering design has penetrated the college classrooms. 
As one vice president of engineering put it, the 
smart graduates who would undoubtedly make out- 
standing engineers are too smart to take a job in the 
engineering department. This is a gross exaggera- 
tion, but it is regrettably true that in too many con- 
cerns and too many engineering departments the 
salary scale is not attractive. This is a situation that 
industry must rectify and will be compelled to do 
so by the trends of the times. Companies that rec- 
ognize engineering design on a professional basis 
will maintain their leadership. Those companies 
that fail to give such recognition will find themselves 
in other than the first ranks of their industry. 


Engineering design is a profession and must be 
recognized as such 
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overlooks nothing that science 
or skill can contribute 

to make fine bearings' better. 
New Departure ball bearings 
are now performing a great 
variety of services vital to the 


future of our country. 


Nothing Kells Like a Call... 
NEW DEPARTURE 


BALL BEARINGS 


NEW DEPARTURE * DIVISION OF GENERAL MOTORS + BRISTOL, CONNECTICUT 


Propuct ENGINEERING — June, 1951 













> 


LOSS AND GAIN BY 
ELECTROPLATING 


J. O. ALMEN 


Research Laboratories Division, General Motors Corporation 





Data showing the reasons for the damage, and its 


extent, that is caused by electrodeposited metals when plated 
by the methods now in common use. 


Processes whereby advantages of rebuilding by 
electroplating can be retained without loss of fatigue strength. 


Suggested developments in electroplating proc- 
esses, whereby electro-deposited coatings may possibly be 
made as effective as shot peening in increasing fatigue 
strength of plateá machine parts. 


THE ALWAYS TEMPTING IDEA of build- 
ing up worn and undersized machine 
elements by electrodeposits is extremely 
hazardous when applied to highly 
stressed parts that are subject to re- 
peated loads. The salvaging operation 
too often results in disastrous failure 
of the plated parts and severe damage 
to adjacent structures. When this re- 
building, as normally practiced, is ap- 
plied to engines and other airplane 
parts there is, of course, the added 
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danger of fatalities and injuries among 
passengers and operating personnel. 
Numerous tests have shown that the 
fatigue strength of steel is greatly re- 
duced when plated with hard metals 
such as copper, nickel, and chromium. 
Because of their better wear resistance 
and presumed structural strength, 
nickel and chromium, are usually se- 
lected for rebuilding operations. 
Among the first to present quantita- 
tive values of the loss of fatigue 





strength as a result of electroplating 
was F. C. Lea (Ref. 1), whose fatigue 
test data are replotted in the S N 
diagram, Fig 1. Lea conducted fatigue 
tests by applying repeated push-pull 
loads to three groups of specimens 
made of: Commercial nickel; 14 per- 
cent carbon steel heat-treated to a 
tensile strength of 63,000 psi; and 
similar steel specimens plated with 
nickel. This S N diagram shows that 
the fatigue strength of the all nickel 
specimens is slightly greater than the 
steel specimens, and that the strength 
of the steel specimens is reduced by 
nearly one-half when a thin layer of 
nickel is electrodeposited on them. 

Chromium plated rotating beam 
fatigue specimens of SAE 6130 steel 
were tested by H. K. Cummings, (Ref 
2) with the following results: 


Steel Quenched and Tempered to Endurance 


123,000 psi Tensile Strength Limit, psi 
Not plated 65,500 
Plated 0.00015 in. thick 38,000 
Plated 0.0045 in. thick 41,000 


The results of tests reported by C. G 
William and J. S. Brown (Ref. 3), 
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Fig. 1— Loss of fatigue strength in steel 


Fig. 2— Fatigue strength of non-plated steel 
when coated with electrodeposited nickel. 


crankshafts and of chromium plated crankshafts. 


demonstrate that the loss of fatigue 
strength of chromium plated machine 
elements is substantially the same as 
in laboratory specimens. The replotted 
S N chart, Fig. 2, shows that chro- 
mium plating reduced the endurance 
limit of steel crankshafts to nearly 
half of their unplated strength. 

The converging characteristics of the 
fatigue curves for plated and unplated 
specimens, shown in the S N charts 
Figs. 1 and 2, also show that the 
strength of both kinds of specimens 
tend to become equal at the short life 
high stress levels. This observation 
» with static tests reported by 

C. Lea (Ref. 1) and by R. D. H 
Biddie and H. J. Davies (Ref. 4), 
which show that electroplating does 
not alter the static strength of steel. 

The most plausible theories that 
have been advanced to explain the del- 
eterious effect of electrodeposited 
metals on the fatigue strength of steel 
are: 


The deposited metal is residually 
stressed in tension, from which it neces- 
sarily follows that the base metal is 


residually stressed in compression 
to maintain equilibrium conditions. 
When a crack forms in a strongly ad- 
hering deposit, the residual tensile 
stress is locally transferred to the base 
metal in the manner indicated by Fig. 
3, thereby reducing the fatigue strength 
of the base metal. A further loss re- 
sults because the crack constitutes a 
notch, which is a stress raiser just like 
a notch of similar depth and sharpness 
in the surface of the base metal 

2. The fatigue strength of the base 
metal is reduced as a result of brittle- 
ness caused by occluded hydrogen from 
the plating bath 
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Measurements of Residual Stress 


Observations indicating the pres- 
ence of residual stresses in electrode- 
posited metals were reported as early 
as 1860, but E. J. Mills (Ref. 5) was 
the first (1877) to record attempted 
measurements of their magnitudes. 
He found that when thermometer bulbs 
were coated with certain electrodepos- 
ited metals the mercury rose in the 
stem, showing that the deposited 
metal was residually stressed in ten- 
sion. He also noted that the deposited 
layer fractured when it became too 
thick. Through the changes in the 
height of the mercury column, Mills 
calculated that nickel could develop 
a pressure of 43,000 psi; iron 40,500 
psi; and silver 149,000 psi. 

Residual stresses in plated nickel 


were measured by G. G. Stoney (Ref. 
6), in 1909, by a method capable of 
greater accuracy than Mills’s measure- 
ment. Thin steel rules 102 mm long, 
12 mm wide and 0.32 mm thick were 
varnished on one side and electroplated 
with nickel on the opposite side. In 
response to the residual tensile stress 
in the nickel layers, the plated rules 
bent concave to the extent of 3 to 4 
mm on the plated side. 

Measurements of the nickel thick- 
ness and the radius of curvature of the 
plated specimens provided data from 
which the residual stress was calcu- 
lated. These calculated stresses, to- 
gether with other pertinent data, are 
given in Table I. Note that Stoney 
succeeded in altering the magnitude 


Table I—Residual Stress in Nickel Plated Thin Steel Rules 
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0.05 to 0.11 
0.05 to 0.11 
0.05 to 0.11 
0.05 to 0.11 
9.05 to 0.11 
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of the residual tensile stress by varia- 
tions in temperature of the bath and 
in the plating current, as is shown in 
specimens number 7 and 8 by the re- 
duced residual stress. 

Blaklie and Davies measured the 
residual stresses in electrodeposited 
nickel, copper, zinc, and lead follow- 
ing the method used by Stoney except 
that the formula for calculating the 
stress was slightly modified. Table II 
gives the results of their measure- 
ments. 

Other nickel plated specimens were 
prepared by Blaklie and Davies for 
which the conditions of plating were 
altered from direct current alone to 
alternating current superimposed upon 
direct current. Table III gives the 
measured residual stress in two speci- 
mens plated by this method. 

Residual stress measurements shown 
in Tables II and III were followed by 
reverse bending fatigue tests with the 
following results: 

(1) Uncoated steel specimens that 
otherwise were identical with the speci- 
mens of Table II, for which the endur- 
ance limit was found to be +15,500 
psi, with no loss of fatigue strength. 

(2) Steel specimens plated with 
nickel as specimen 1 of Table II for 
which the endurance limit was found to 


be + 10,500 psi, with 28 percent loss 
of fatigue strength 

(3) Steel specimens nickel plated 
by AC-DC as the specimens in Table 
III, for which the endurance limit was 
+ 14,200 psi, with 7 percent loss of 
fatigue strength. 

Reversed bending fatigue tests of 
steel coated with the other electro- 
deposited metals recorded in Table 
II showed that: Copper plating re- 
sulted in a loss of approximately 14 
percent, lead deposits resulted in a 
small fatigue loss; and zinc plating 
was found to give a small increase in 
strength. The loss of fatigue strength 
of the copper plated specimens pre- 
sumably resulted from the stress raisers 
that became effective when cracks de- 
veloped in the firmly bonded but rela- 
tively weak copper deposits 

The damage from nickel deposited 
in the usual manner was reduced from 
28 to approximately 7.5 percent when 
the steel specimen was given a coat of 
electroplated lead before the nickel 
was applied. The ductile layer of lead 
presumably permitted relaxation of the 
residual tensile stress in the nickel 
layer, and any remaining stress was 
presumably prevented from reaching 
the underlying steel when cracks de 
veloped in the nickel coat. 


Cracks in Chromium Plate 


Extreme difficulty has been experi- 
enced in measuring the residual stresses 
in electrodeposited chromium. Within 
the range of normal current density and 
bath temperature, the tensile stresses 
are so great that the chromium de- 
posits are almost invariably fractured 
during the plating operation 

Residual stresses in chromium de 


Ploted meto! 


Bose mero! 
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posits were measured by W. Hume- 
Rothery and M. R. J. Wyllie (Ref. 7) 
by means similar to those used by 
Sıoney and by Blaklie and Davies 
The residual stress that was devel- 
oped in the normal plating range was 
found to reach 60,000 psi tension. 
More recent measurements have 
been made by A. Brenner, P. Burkhead, 


and C. Jennings (Ref. 8) using an 
elaborate modification of the Stoney 
method. Helically wound steel rib 
bons were substituted for the flat strips 
previously used. Although large varia- 
tions in stress were found, it is be 
lieved that the measured residual ten- 
sile stress of 80,000 psi is acceptable 
for sound electrodeposited chromium. 

Residual stresses reported for chro 
mium deposits range from zero up 
ward to the quantities noted in the 
foregoing, but data are not available 
to indicate the effects of such stress 
variations on the fatigue strength of 
plated specimens. 

The fatigue endurance limit of both 
normalized and hardened SAE X4130 
steels were found by H. L. Logan 
(Ref. 9) to be reduced by chromium 
plating; the loss being greater for 
hardened steel. The endurance limits 
for steel of a given hardness decreased 
with increased plating bath tempera 
ture. Baking the plated specimens at 
temperatures up to 660 F, for the pur 
pose of removing any effects of hydro 
gen, further reduced their fatigue 
strength. When the baking tempera 
ture was increased to 825 F, the fa 
tigue strength was increased but not 
sufficiently to restore the endurance 
limit to that of the unplated hardened 
steel specimens. 

Damaging effects of chromium on 
the fatigue strength of the plated steel 
are attributed to residual tensile 
stresses in the deposited chromium. 
These stresses are shown to be in- 
creased by low temperature baking, 
but when baked at 750 to 825 F they 
are partly relieved. 

Fatigue endurance limits of unplated 
and chromium plated steel specimens 
of various analyses, hardnesses, plate 
thicknesses. and current densities are 


Table II—Residual Stress in Electrodeposited Metals 


Table ill—Specimens Plated With Alternating Current 
Superimposed Upon Direct Current 





Enduronce limit -percent of unplated steel 


C- 


Normolized X4130 steel R, 89 


Quenched ond tempered X 4130 steel R, 40 


Plate thickness, in. 


Fig. 4 — Fatigue strength loss from chromium plated on three steels under 
different temperatures and current densities. Legion: A=130 F and 200 amp 
per sq ft; B—130 F and 350 amp per sq ft; C— 160 F and 1000 amp per sq ft 


pp recorded in Fig. 4, which 
is from Logan's original publication. 

The fatigue data shown in Fig. 1 
were obtained as a part of an extensive 
investigation conducted by Lea (Ref. 
1) to measure hydrogen penetration 
into metal cathodes and its effect upon 
the tensile and fatigue strengths of 
steel. He concluded that .. . "Hydro- 
gen in the cathode does not diminish 
the resistance to impact of mild steel 


and its effect on repeated stress seems 
of itself unimportant. Nickel plating 
... lowers the range of — stress 
but this is not apparently due to oc- 
cluded gases...it would appear that 
either initial (residual) stresses set up 
by the deposition or the discontinui- 
ties between the metals or, more likely, 
a crack which early forms in the de- 
posited nickel is the cause of the lower- 
ing of the repeated stress range.” 


Surface Vulnerability and Applied Loads 


It is well known that the state of 
residual stress in thin surface layers 
has a pm effect on the fatigue 
strength of repeatedly loaded machine 
elements and laboratory specimens. 
Surface residual compressive stresses 
induced by such processes as shot peen- 
ing, superficial rolling, nitriding, and 
carburizing increase the fatigue 
strength of treated specimens. Con- 
versely, surface residual tensile stresses 
resulting, under certain conditions, 
from such processes as grinding, 
straightening, induction and flame 
hardening decrease fatigue strength. 

These effects have been shown to re- 
sult from the fact that all surfaces, re- 
gardless of uniformity of section and 
perfection of finish, are weaker in fa- 
tigue than sound sub-surface metal 
(Ref. 10) and that fatigue failures 
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can result only from tensile stresses 
(Ref. 11). It follows that the ten- 
sile stresses in the extra vulnerable 
surfaces from externally applied loads 
are reduced in magnitude by surface 
residual compressive stresses and the 
fatigue strength of the specimen is 
thereby increased. Surface residual ten- 
sile stresses augment applied tensile 
stresses and thereby decrease the fa- 
tigue strength of the specimen. 

It is to be expected, therefore, that 
electrodeposited metals are harmful 
to fatigue strength in proportion to the 
magnitudes of the residual tensile 
stresses, and are beneficial in propor- 
tion to the magnitudes of the Salini 
compressive stresses. Such proportion- 
ality is an over simplification because 
other factors, among which are adhe- 
sion, relative yield strength, ductility, 


and the manner in which the tests are 
conducted, alter the effective increase 
or decrease in the applied tensile 
stresses. The foregoing simple state- 
ment, however, will with reservations 
serve our immediate purpose. 

The fatigue tests conducted by 
Blaklie and Davies, Tables II and 
III, show that the damage caused by 
electrodeposited nickel decreased from 
28 to 7 percent when the residual ten- 
sile stress was reduced from 26,000 psi 
to 5,000 to 8,000 psi. They also show 
that when the residual stress in the 
plated layer was changed from tension 
to compression, as occurred in zinc 
deposits, the fatigue strength of the 
coated steel specimens was greater than 
the unplated specimens. 

To obtain additional information on 
the effects of residual stresses in elec- 
trodeposited hard metals, the Research 
Laboratories Division of General Mo- 
tors Corporation initiated a search for 
processes that would develop residual 
compressive stresses in plated nickel 
deposits. 

It was believed that several objec- 
tives could be attained if means could 
be found whereby nickel could be con- 
sistently deposited in a state of resi- 
dual compressive stress of controllable 
magnitude. It was expected that: 

A. The loss of fatigue strength that 
normally occurs in nickel plated ma- 
chine elements could be avoided, with 
the further probability that actual in- 
crease in fatigue strength would re- 
sult. 

B. Beneficial effect on fatigue of 
compressively stressed plated metal 
would provide new evidence that resi- 
dual stresses have a direct effect on the 
fatigue strength of metals. Since the 
base metal would not be mechanically 
altered by the plating operation, any 
resulting changes in fatigue strength 
could not be confused with effects 
of work hardening. 

C. The resistance to rusting of 
plated steel surfaces could be im- 
proved by depositing the plated metals 
in a state of compression. The plated 
layers would be more dense, decreased 
porosity would be expected, and ee 
taneous (stress corrosion) cracking 
would be avoided. 

The cooperation of the Electro 
Chemical Department of the Research 
Laboratories Division, General Mo- 
tors Corporation, was solicited in an 
investigation to determine the valid- 
ity of the foregoing assumptions. 

It was anticipated that in any rea- 
sonable exploration of the many vari- 
bles numerous tests would be required 
and, therefore, a necessary preliminary 
was the development of means for 
measuring residual stresses in plated 
metals. It was important that the 
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Table [V—Residual Stresses in Nickel Deposited on Steel Base From 
Watts Bath 


method should be simple, inexpensive 
and sufficiently accurate to disclose sig- 
nificant differences in residual stress 
magnitude resulting from minor varia- 
tions in plating procedures. 

The measuring techniques that were 
used and the results of numerous plat- 
ing experiments have been reported ‘ 
in considerable detail by W. M. Phil- Same as No. 5 plus H:O:,0.475 on/gal 
lips and F. L. Clifton (Ref. 12). Un- a . : 2 . 
fortunately, the residual stresses as NiSO, 32 oz/gal; H:BO,,4 oz/gal 
originally calculated and published 
were incorrect but the stress values 
given herein have been corrected. Al- 
though the authors discuss the data 
from the viewpoint of decorative plat- 
ing, the experiments are sufficiently 
complete to serve as guides for those 
interested in structural uses of elec- 
trodeposited nickel. 


Bath compoeition 
(pH adjusted H38O, and NICO; 
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Residual Stress 
Varies Greatly 


The data given in Table IV, which 
are taken from the Phillips and Clifton 
report show how variations in Watts’ 
nickel bath affect the magnitudes of 


residual stresses in nickel when plated 9o editifen, ensept cebition edition te Sess a. 20. 

on steel. As a result of variations Calculated stresses in deposit from Test No. 7; 19,400 psi when applied on bronze, 11,100 when 
in bath composition, the residual stress on brass. 

is seen to range from a minimum of ———————— ee 

5,900 psi tension to a maximum of 

13,000 psi tension. Significant stress 

changes also occur with variations in 

bath temperature and with the thick- 

ness of the plated layers. Note the : d A à 

great LP d d'al ditum sias! Table V—Residual Stress in Nickel Deposits from Proprietary Bat 


the bath was contaminated with iron. Note: Deposit thickness — 0.002 in.; Rec. make-up = Recommended make-up 

Also taken from the Phillips and 
Clifton report are the data given in 
Table V except that stresses have been 
re-calculated to eliminate errors in 
the original publication. This table 
shows the residual stresses in nickel 
deposits from various proprietary 
baths. For commercial reasons these 
baths are identified by code letters 

The original engineering objective 
was to find means whereby residual 
compressive stresses could be devel 
oped in hard metal deposits. This goal 
was attained by nickel deposited on 
steel from the proprietary baths, C, D, 
E, F, H, and J, Table V, and by 
nickel deposited on phosphor bronze 
from as many of these baths as werc 
tested. 

The residual stresses in nickel de 
osited on steel from the proprietary 
uc Table V, range from 70,000 psi 
tension to 9,700 psi compression for a 
total variation of nearly 80,000 psi 
As in the Watts bath, significant stress 
changes occurred with variations in 
bath temperatures. It is, perhaps, im- 
portant to note that with baths A and 
B the residual stress increases as the 
bath temperature is reduced, while 
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Calculated stress in deposit on brass from Test No. 5 was 51,000 psi. 


Propuct ENGINEERING — June, 1951 





Table VI—Procedure for 


Compressive Plating 


. Degrease 


. Cathodic clean 3 minutes 


. Hand scrub with pumice 


. Cathodic clean 30 seconds 


. Water rinse 


1. Plate at 40 amp per sq ft for required time to deposit desired 


thickness. 1200 amp min per sq ft equals 0.001 in. of nickel. 
Rotate specimen to obtain uniform plate thickness. 


SOLUTION A. A bright nickel solution having the following 


composition: 


Single nickel salts, NiSO, - 6H,O 
Nickel chloride, NiCl,: 6H.O 


pH 3.5 to 4.8, temp 115 to 140 F 


. Anodic treat in concentrated 


H,SO, at 6 volts for 1 minute 


. Water rinse 


with bath C the opposite is true. With 
baths G and I, the residual stress de- 
creases as current density is increased. 

The Phillips and Clifton report 
shows that nickel deposited in a state 
of low tensile stress or in residual 
compression did not crack in the salt 
spray test as did specimens in which 
the residual tensile stress was relativ ely 
great. The tests were not, however, 
sufficiently numerous or varied to de- 
termine whether corrosion resistance 
increases with the magnitude of the 
residual compressive stress as was ex 
pected. This probability remains to 
be explored. 

It was not possible immediately to 


. SOLUTION B. A newer bright nickel solution that is easier 


to control. It will probably give results similar to that of 


Solution A. 


Note: With Solution B, residual compressive stress of 5,400 psi has 


been measured. 


conduct fatigue tests at the Research 
Laboratories Division, General Mo- 
tors Corporation, to determine the ef- 
fects of residual compressive stresses 
in nickel deposits on steel specimens. 
It was learned, however, that a U. S. 
Government Laboratory was conduct- 
ing a series of tests to measure the 
extent of fatigue damage resulting 
from nickel plating and the effect of 
shot peening specimens after plating 
and the base metal before plating 
Shot peening after plating had ^ 
viously (Ref. 13) been found effec- 
tive in restoring fatigue strength to 
steel specimens plated with tensile 
stressed hard as well as soft nickel. 


Controlled Stress in Nickel Deposits 


The Research Laboratories Division, 
General Motors Corporation, offered 
to nickel plate two groups of fatigue 
specimens for tests by the govern- 
ment laboratory. The plating would 
be so controlled that the nickel de- 
posits on one group would be resid- 
ually stressed in tension and on the 
second group would be residually 
stressed in compression. This offer 
was accepted and specimens ready for 
plating were supplied 

The procedure that was selected for 
plating the first group of specimens 
developed residual tensile stress of 
25,000 psi, and the process used for 
the second group developed 6,000 psi 
residual compressive stress. The plated 
specimens were returned to the gov- 
ernment laboratory where they were 
fatigue tested in comparison with non- 
oated, fully polished specimens of 
the same base steel. The results of 
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these tests are shown in the replotted 
S N diagram, Fig. 5. The ied 
limit of the polished base steel was 
found to be 45,000 psi, which dropped 
to 29,000 psi when plated with the 
25,000 psi tension stressed nickel. 

In contrast to this loss of 35 per- 
cent, the specimens plated with nickel 
stressed to 6,000 psi compression ac- 
tually indicated a gain in strength. The 
indicated gain, however, is well within 
the range of experimental error and, 
until more data are available, it should 
be assumed that these compressively 
stressed nickel plated specimens are 
approximately equal to the polished 
base steel. 

Although these controlled stress 
tests or similar tests should be repeated 
to establish more definitely the varia- 
tions in the fatigue strength of the 
three kinds of specimens, the differ- 
ences shown between tensile and com- 


pressive residual stress are sufficiently 
great to justify the conclusion that 
fatigue strength of nickel plated speci- 
mens is directly affected by the state of 
residual stress in deposited nickel. 

The procedures given in Table VI 
were used for cleaning and nickel plat- 
ing the fatigue specimens having resid- 
ual compressive stress of 6,000 pounds 
per square inch. 

It is important to remember that the 
fatigue comparisons shown in Fig. 5 
were made with specimens in which 
the base steel was fully polished. It 
has been shown (Ref. 10) that pol- 
ishing induces residual compressive 
stresses sufficiently great (possibly 
15,000 to 20,000 psi) to increase the 
fatigue limit of rotating beam steel 
specimens 10 to 15 percent. 

It would therefore not be expected 
that the fatigue strength of polished 
steel specimens plated with nickel 
would be appreciably increased by 
plating until the retained residual (See 
Ref. 10 for definition of “retained 
residual stress") compressive stress in 
the nickel coat exceeds the retained 
residual compressive stress induced by 
the polishing. It is not probable that 
this condition prevailed in the speci- 
mens plated with nickel stressed 6,000 
psi in compression unless the yield 
strength of the nickel coat exceeded 
the yield strength of the base steel 

Since under reversed loading, much 
of the residual compressive stress may 
be lost by compressive yielding, it is 
desirable to coat the surface of the 
base metal with a deposit having a 
high e'astic limit, as well as good 
adhesion and high residual compres- 
sive stress. A coat that possesses these 
qualities need not have much ductility. 

Effectiveness of the residual com- 
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pressive stress in plated metal is lost 
unless the bond to the base metal is 
strong enough to support the stress 
at the junction of the two metals. 

In the experiment conducted by the 
Research Laboratories Division, Gen- 
eral Motors Corporation, the maxi- 
mum residual compressive stress ob- 
tained was 9,700 psi. Since this result 
was, presumably, an accidental char- 
acteristic of one of the proprietary 
baths, it is probable that residual 
compressive stress of greater magni- 
tude can be induced by nickel baths 
developed for that specific purpose. 
With strongly bonded nickel having 
residual compressive stress of 15,000 
to 20,000 psi, and high yield strength, 
it should be possible to improve greatly 
the fatigue strength of machine ele 
ments by nickel plating. 

The desirability of high yield 
strength and high hardness suggest 
that, if chromium can be plated in 3 
state of high residual compression to- 
gether with high bond strength, it will 
be superior to nickel for rebuilding 
and Ftigue strengthening purposes. 
Although no efforts to obtain com- 
pressively stressed chromium are 
known, this field may have been neg- 
lected because research along this line 
the fatigue strength of machine ele- 
has not seemed important 

In rebuilding highly stressed ma- 
chine parts by electroplating, the sign 
and the magnitude of the residual 
stress in the deposited metal should 
be determined. For this purpose a 
measuring technique similar to that 
developed by the Research Labora- 
tories Division, General Motors Corpo- 
ration, is recommended. At least one 
measuring specimen should be plated 
in the same tank with each ma- 
chine part and the conditions of plat- 
ing as nearly identical as possible 
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Fig. 5 — Fatigue strength of steel plated with controlled stress in nickel deposit. 


Mechanical Prestressing Effective 


Although electrodeposited coatings 
that are residually stressed in compres- 
sion are more desirable for structural 
purposes, including protection against 
corrosion, it is possible to avoid much 
of the loss of fatigue strength result- 
ing from coatings that are residually 
stressed in tension. Since fatigue 
failures occur only from tensile 
stresses, the extension of cracks formed 
in the plated metal into the base metal 
can be prevented by inducing residual 
compressive stress in the surface of 
the base before plating. Prestressing of 
the base metal can be accomplished by 
shot peening, superficial rolling, and 
other mechanical and thermal treat- 
ments. 

The results of prestressing rotating 
beam fatigue specimens by shot peen- 
ing prior to chromium plating are 


Stress cycles, rotating beam 


Fig. 6 — Comparison of fatigue strengths of uncoated, chromium plated, shot 
peened, and peened and chromium plated steel rotating beam specimens. 
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shown in the S N diagram, Fig. 6. 
This diagram has been replotted from 
data obtained from the same govern- 
ment laboratory that reported the 
tests shown in Fig. 5. The four 
plotted curves show: 


(a) Curve labeled "Not Plated" is 
the same as the similarly labeled curve 
in Fig. 5 and represents rotating beam 
fatigue strength of fully polished base 
steel. 

(b) Curve labeled "Chrome 
Plated" shows the fatigue strength of 
fully polished base metal after plating 
with chromium 

(c) Curve labeled "Shot Peened" 
shows the fatigue strength of the un- 
plated base steel after shot peening. 

(d) Curve labeled "Peened and 
Chrome-Plated" shows the effect of 
induced residual compressive stress in 
the base steel that was shot peened 
before the chromium was deposited. 

These curves show that the fatigue 
strength of specimens plated after 
peening is greater than that of the 
fully polished base steel but not as 
great as that of the peened but un- 
coated base metal. Prestressing is seen 
to have increased the fatigue strength 
of chromium plated steel 35 percent. 

The same government laboratory 
also reported a similar series of tests 
in which nickel (not plated by the 
Research Laboratories Division, Gen- 
eral Motors Corporation) was used in 
place of chromium. The data are re- 
plotted in Fig. 7 in which similarly 
labeled curves represent the same con- 
ditions as are described for Fig. 6. 
Note however that the "Shot Peened" 
curve of Fig. 6 is not shown in Fig. 
7, but a new curve is added: 


(e) Curve labeled "Nickel Plated 





and Peened" shows the effect of shot 
peening the specimens after instead 
of before they were plated. 

It is seen that prestressing by shot 
peening has more than doubled the 
fatigue strength of the nickel plated 
specimens. The loss of strength (60 
percent) of the unpeened plated spe- 
cimens as compared to the polished 
base steel, however, is the greatest 
known to the author. The magnitude 
of the residual tensile stress in the 
plated nickel was not given but, pre- 
sumably, it was much greater than the 
25,000 psi of the equivalent curve of 
Fig. 5, which shows a loss of 37 per- 
cent. 

Perhaps it is the effects of high resi- 
dual tensile stress that prevented as 
great a strength recovery (41,000 psi) 
of the peened and plated specimens, 
Fig. 7, as that (56,000 psi) which oc- 
curred in the Fig. 6 equivalent spe- 
cimens. 

Shot peening of the specimens of 
Fig. 7 was performed by the Research 


Laboratories Division, General Motors 
nn using à in. polished 
steel bearing balls at a velocity to give 
an intensity of .006-.008A2 as meas- 
ured by the Almen standards. Smooth 
steel balls were used to avoid, as far 
as possible, damaging the peened sur- 
faces by cuts and bruises, which often 
occurs when using commercial grades 
of chilled iron shot containing rough 
and fractured particles. o b ir- 
regularities caused by shot peening re- 
duce the fatigue strength of specimens 
to the same extent as similar stress 
raisers from other causes. 

In many applications, it will be 
found desirable to prestress by super- 
ficial rolling rather than by shot peen- 
ing. Rolling can develop residual com- 
pressive stress of — magni- 
tude and surface roughening can be 
thus avoided. In an O.S.R.D. report 
(Ref. 14), tools suitable for super- 
ficial rolling of various shaped sur- 
faces have been illustrated and briefly 
described. 


Laboratory Tests Often Misleading 


Whether prestressing is induced by 
suitable plating processes or by mech- 
anical operations before or after plat- 
ing, the effectiveness of the residual 
stress in increasing fatigue strength 
cannot be measured by arbitrary 
repeated loading schedules. Preferred 
laboratory fatigue specimens apply re- 
versed loads of equal magnitude 
whether the tests are in bending, tor- 
sion, or push-pull. Specimens sub- 
jected to reversed stresses lose sub- 
stantial parts and sometimes all of the 
compressive residual stress by com- 
pressive yielding (Ref. 10) of the 
surface or tensile yielding of the core 


Nomino! stress, OOO ps: 


10 
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The result is loss of fatigue strength 
in as great or greater proportion than 
the loss of residual compressive stress. 

Few machine parts operating in 
normal service are subjected to re- 
versed loading. Among the parts on 
which the load is reversed, plus and 
minus loads of equal magnitude are 
rarely found. The true effectiveness 
of prestressing treatments applied to 
machine parts can only be found by 
actual service use of the treated part 
or, less accurately, by a laboratory test 
in which the machine part is sub- 
jected to a loading schedule similar 
to that which occurs in normal service. 


| 
(——--Nickel plated and peened 


Fig. 7 — Comparison of fatigue strengths of uncoated, nickel plated, peened 
and nickel plated, and nickel plated and peened steel rotating beam specimens. 


A reasonably reliable laboratory 
test loading schedule requires that the 
normal service loads have previously 
been determined by suitable strain 
measuring instruments. For critical ap- 
plications beware of "simulated serv- 
ice” loading schedules. Such tests when 
not supported by actual measurements 
and service experience will often serve 
only to deceive the experimenter. Un- 
proved simulated tests should be re- 
garded as counterfeit tests. A large 
percentage of laboratory tests fall into 
this category. 
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Electrical Connectors 


For Equipment Power 


And Control Circuits 


Quick coupling connectors add flexibility to equipment and simplify manufacturing and 
maintenance. Here are the factors involved in their selection as outlined by the applica- 
tion engineering staff of the Scintilla Magneto'Division, Bendix Aviation Corporation. 


THERE ARE TWO BASIC CLASSES of- 
plug-type electrical connectors; an in- 
expensive commercial type, which is 
adequate when only two or three 
leads are required, when a relatively 
high voltage drop across terminals 
can be tolerated, and when no unusual 
conditions will be encountered in serv- 
ice; and a precision-type connector, 
which is a highly engineered device 
that is available with from 1 to 46— 
or more—contacts. These latter de- 
vices have a voltage drop across termi- 
nals less than the drop across an equiv- 
alent length of wire; are made with 
pin tolerances of +0.0001 in.; and 
are designed to withstand severe ex- 
posure to dust, moisture, grease, vibra- 
tion and heat. 

Like precision hydraulic couplings, 
these electrical connectors were first 
applied in large numbers in aircraft 
to permit quick connect and discon- 
nect of electrical accessories. Since 
than, applications have been broad- 
ened to include industrial equipment 
such as machine tools, commercial 
equipment such as floor sanders and 
business machines, and all types of 
military equipment for marine, ord- 
nance, and aircraft use. 


Selecting the Right Connector 


In selecting a connector, the first 
requirement to consider is the num- 
ber and size of contacts. The second 
is the size and shape of shell and type 
of auxiliary fitting that should E 
used. And last but equally important 
are the special electrical or mechan- 
ical features that are necessary for 
satisfactory operation in service. 


NUMBER OF CONDUCTORS AND CON- 
TACT SIZE: As previously stated, the 
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number of conductors for a connector 
may vary from 1 to 46. If production 
volume is sufficient, there is no reason 
why units with a large number of 
leads cannot be designed and manu- 
factured, but usually it is more eco- 
nomical to split the wires into two 
or more groups, using a standard 
connector for each. 

Each connector is designed for a 
specific operating voltage, and the 
contact size naturally depends on the 
amount of current that must be han- 
dled at that voltage. Frequently, there 
are several different pin sizes on each 
connector: Large sizes to handle the 
main power supply, intermediate sizes 
for power supply to auxiliaries, and 
small sizes for signal and control cur- 
rents. The current capacity and volt- 
age ratings standardized by AN speci- 
fications for various contact sizes and 
contact arrangement is given in 


Table I. 


INSULATION RESISTANCE OF INSERT: 
Since precision type connectors are 
widely used by the military, the in- 
sulating material also generally fol- 
lows AN specifications. In broad 


terms, these require that the material 
have a dielectric strength of 100 
volts per mil. Actually, the synthetic 
neoprene rubber that is used by some 
manufacturers is superior to this. For 
example, the Bendix material has a 
resistance of 300 maximum volts per 
mil. In practice, the voltage rating 
on connectors is far under this max 
imum limit. 


CONNECTOR RECEPTACLE AND PLUG 
Type of receptacle and plug is another 
variable in connector selection, Fig. 1 
The wall connector is designed specif 
ically for flange mounting on bulk 
heads and partitions and can be pro 
vided with accessory devices such as 
gaskets to obtain better radio shield 
ing and moisture résistance; rubber 
grommets to prevent wire bending, 
breakage and entrance of foreign 
matter; and cable clamps or elbows 
to give mechanical support to the 
wires. The line connector is similar 
in design but has no flange; it is used 
specifically to provide a disconnection 
in a line where no mechanical support 
is available. The box receptacle is 
similar to the wall type but is un- 


Table I—Electrical Contact Data 


Rated | AN | 
Current | Voltage | 
| Amperes | Drop 


| 
16M 20 
16 20 
12 35 
: 60 
4 110 
0 200 


AN 


Contact _AN 
Service 


Size 


Inst. 


Mechani 
cal 
Spacing 
Nom 


Limiting Operating Effective 
Voltage at Sea Level | Creepage 
— — Distance 


DC AC rms Nom 


50 
150 
275 
350 
500 

2100 





Fig. 1—Standard types of precision receptacles and plugs; (A) Wall mounted receptacle for bulkheads and 
partitions; (B) line receptacle for line disconnection; (C) box receptacle for equipment housings which is 
similar to the wall mounted type but unthreaded on the back; (D) straight plug; and (E) angular plug. 


ts 


threaded on the back and generally 
is not used with accessories. The size 
of any of these shells is designated 
by the size of the coupling thread in 
sixteenths of an inch 

Insofar as plugs are concerned, it 
is necessary for the designer to note 
only two items not previously men- 
tioned: Whether a straight or angular 
type plus is required, and whether 
the plug or the receptacle shell is to 
carry socket contacts. 

There is some difference between 
shells and plugs for moisture 
service and those for standare 
erating conditions. Standard units 
usually are die cast and have a flat 
seat between the plug and receptacle. 
The other type is fully machined 
from bar stock or forgings and has a 
ball and cone seat to provide line 
contact. - 

This latter construction also is used 
for pressurized connectors and for 
radio shielding under severe condi 
tions. For example, the Bureau of 
Ships specifies a ball and cone seat 
whenever radio shielded units must 
be provided. However, in other ap 
E a long tapered seat can 

used, and for normal service, a 
gasketed connector of the standard 
type is satisfactory 


proot 
f " 


Specific Requirements 
Besides the more obvious electrical 
and mechanical requirements, a con- 
nector often must withstand special 
conditions that will be encountered 
in service. Military specifications re- 
quire that they 
1. Resist the effects 
and temperature, and withstand re- 
peated assembly and disassembly 
2. Resist 
other fluids. 
3. Withstand pressurization and at- 
mospheric corrosion 
nder any ot 


of vibration 


submersion in water or 


these conditions, 
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the electrical connector has to insure 
continuous operation, a minimum volt- 
age drop in the circuit, and high di- 
electric quality in the insert material. 


VIBRATION: The simplest way to indi- 
cate vibration resistance is to quote 
from military specification  Mil-C- 
5015. 

“The apparatus shall consist of a 
suitable device or devices for mount- 
ing and vibrating items of equivalent 
mass linearly through the following 
ranges: 

1. 0.100 inch double amplitude 
(total excursion) from 5 to 10 cycles 
per second. 

2. 0.060 inch double amplitude 
from 10 to 60 cycles per second. 

3. 11g vibratory acceleration from 
60 to 75 cycles per second. 

4. 15g vibratory acceleration from 
75 to 100 cycles per second. 

5. 20g vibratory acceleration from 
100 to 500 cycles per second. 

6. 50g vibratory acceleration at 150 
cycles per second. 

"The test specimen shall be 
mounted on the apparatus in a posi- 
tion dynamically similar to the most 
severe mounting likely to be used 
in service. Resonant frequencies of 
the specimen or component parts shall 
be determined by varying the fre- 
quency of applied vibrations slowly 
through the specified frequency range. 
This procedure shall be followed suc- 
cessively for vibration applied along 
three mutually perpendicular axes of 
the test specimen. If resonant fre- 
quencies are encountered, the speci- 
men shall be vibrated along three 
mutually perpendicular axes of the 
test specimen. Whenever practicable 
the functioning of the test specimen 
shall be checked concurrently with the 
operation of scanning the frequency 
range for resonant frequencies. If 
resonant frequencies are encountered, 


the specimen shall be vibrated along 
three mutually perpendicular axes for 
á hours. The specimen shall then be 
vibrated for 50 hours along each of 
its three mutually perpendicular axes 
at an applied force of 50g and a fre- 
quency of 150 cycles per second. The 
specimen shall be functioning in ac- 
cordance with the provisions of this 
specification during the entire test 
period whenever practicable. There 
shall be no failures of material or 
broken cables within the connector 
as the result of this test. There shall 
be no evidence of failure of the con- 
tacts to maintain electrical continuity 
during this test.” 

Perhaps the entire subject of vi- 
bration can best be summed up by 
stating that standard connectors have 
withstood service on  trans-atlantic 
aircraft for 600 hr without failure 
under vibratory conditions much more 
severe than are likely to be encoun- 
tered in ordinary industrial — 
Usually, the weak point from the 
vibration standpoint is the soldered 
joint between the connector contact 
and the wire. Some types of solder- 
less connectors are available and for 
severe service, should be investigated 


PRESSURIZATION: The Army and 
Navy have been interested in pres- 
surization because of the desire to fly 
at altitudes where life will not be 
sustained unless pressure is provided 
equivalent to that of sea level, or 
thereabouts. There are other reasons 
for pressurization. One engine manu- 
facturer uses meter equipment which 
requires that a connector be mounted 
on the housing. The housing has 5 
psi oil pressure behind it and operates 
at a temperature of 180 F. A pres- 
surized connector is an absolute neces- 
sity for an application of this sort. 
The synthetic rubber used in the 
insert inherently is a good sealing 
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Fig. 2—Two special types of precision electrical connectors 


: (B) Slave receptacle for heavy duty vehicles 


especially adaptable when dust and dirt are present; and (A) quick disconnect plug and receptacle, which 
in an emergency can be disconnected by a pull on the lead. This latter connector is designed for heavy vehicles. 


medium. The cost of pressurized con- 
nectors of this type is appreciably 
below those actually sealed by fusing 
glass or ceramic materials to contacts 
and metal shells. 

CORROSION RESISTANCE: The alu- 
minum shells on connectors and plugs 
can be finished in any of several ways. 
Standard units are electroplated, usu- 
ally with a cadmium plate, but they 
can also be anodized, varnished, or 
finished by a chemical dip 


TEMPERATURE: Precision connectors 
usually are rated for operating tem 


peratures between —67F and +-185F. 
The neoprene insert material is not 
affected by thermal cycling in this 
range. In addition, flame barrier 
connectors can be provided which 
will withstand direct exposure to an 
open flame of 2,000 F for 5 minutes 
without permitting flame passage. 
There are, of course, many other 
specifications that connectors must 
meet when designed for military use, 
but details of these are beyond the 
scope of this article. In addition, 
strictly special connectors, Fig. 2, 
be obtained for many unusual 
service conditions. The point is, 


can 


however, that precision connectors of 
any type can be used for equipment 
ranging from control panels on 
machines to aircraft accessories or 
automatic computers, the advantages 
being 

1. Simplified manufacture and re 
pair, since individual parts can be 
prefabricated, wiring can be pre 
formed, and defective components can 
be quickly removed from a system. 

2. Increased safety, compo 
nents can be easily disconnected in 
case of fire or explosion. 

3. Improved appearance, 
wiring 


since 


since all 
is grouped at one location 


Bureau Tests Special Lubricants 


STATIC FRICTION 
of relatively new 
in combination 
have recently been 
National Bureau of 
effect of metal 
metal surface static friction 
was also investigated in the 
these studies 

Static friction coefficients are in 
dices of the ease with which one of 

pair of metal surfaces (lubricated, 
in the present case) will start to slide 
in relation to the opposing surface 
While low static friction is desirable 
in many applications, it cannot be 
taken as an indication of over-all lu 
bricant efficiency. 

Some 20 special lubricants, prin- 
cipally chlorinated and fluorinated hy- 
drocarbons with and without various 
additives, were tested. Additives in- 
vestigated included graphite, molyb- 
denum disulfide, zinc oxide, boron 
nitride, and an oxidized petroleum 
compound. An SAE 10 mineral lubri- 
cating oil was used as a reference or 
basis of comparison. Metal surfaces 


number 
special lubricants, 
with various metals, 
completed at the 
Standards. The 
composition and of 
finish on 


rESTS Of a 


course of 
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ised in various combinations for the 
tests were stainless steel, carbon steel, 
iron, aluminum alloy, and chro- 
mium plate. An inclined plane test 
apparatus of conventional design was 
used 

Lowest static friction was shown, 
in general, by test lubricants contain- 
ing molybdenum disulfide—closely 
followed by a mineral lubricating 
grease, dry molybdenum disulfide, and 
a fluorinated hydrocarbon with graph- 
ite additive. Lubricants for which the 
most favorable data were obtained 
showed static friction about 50 to 60 
percent less than the SAE 10 refer- 
ence oil. A lubricant containing an 
oxidized petroleum compound, and 
one containing a silicone grease, gave 
slightly less friction than the SAE 10 
oil. Higher friction than the refer- 
ence oil was shown by the chlorinated 
and fluorinated lubricants without ad- 
ditives, and by the remaining special 
lubricants. 

Some of the metal combinations 
used ranked about the same in friction, 
relative to other metal combinations, 


cast 


regardless of the lubricant with which 
they were tested. In the case of cer 
tain metal combinations, on the other 
hand, the relative rank of the combi 
nation depended to a much greater 
extent on the lubricant used 

Certain heat-treated steel 
combinations showed, with most lubri 
cants, the lowest friction values. With 
a few lubricants, chromium-plated 
rider on a heat-treated stainless steel 
plate gave low friction values com- 
parable to those for the stainless steel 
combinations. Dependence of relative 
friction rank on the lubricant used was 
especially great in the case of an Alcoa 
214 plate used with either a chro- 
mium-plated rider or a stainless steel 
rider, and also for the combination of 
a 1050 steel rider and a cast iron plate 
Each of these combinations ranked 
high in friction when used with one 
or more lubricants, but low 
tested with other lubricants 

Polished surfaces sliding on lapped 
surfaces tended to give lower friction 
and less variation than ground sur 
faces sliding on ground 


stainless 


when 


surfac es 
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DESIGN FEATURES 
y 5 Z Ue 
f A pas A A UR 


ans permit vari- 
compart- 
Cooling system- Engine-driven centrifugo! pump forces water through 


transmission and engine coolers to ine block and head At I8OF 
valve by- passes water through roof radiator and back to tank. 


Torque Converter Ups Efficiency 


As the acceptance by the railroads of 

the multiple-unit diesel locomotive has 

grown, so has the interest in self-con- 

tained commuter trains. One reason is 

the Budd Company’s RDC (Rail Diesel 

Car) which appears to be one solution 

z ^ to railroad passenger traffic prob- 

cx - lems—close scheduling of long trains 

over a short haul at reduced cost per 

eee mile. Cost per mile of a five-car RDC 
o ED. train is less than 40 cents per car, while 
that of a steam locomotive with two 

Air and exhovst systems-Combustion air is drawn from roof cars is $1.80 per mile. This cost reduc 


through oil-bath cleaner to engine by an engine-mounted 
centrifugal blower. Exhaust is through stainless steel silencer. 


Diesel 
“z f Diesel hydraulic 
Thermal! Efficiency Comparison electric Operating Cost Breakdown 
2% 


"a: Steom train 


turbine Electric 
- «s 17% 


- m 
o o 


Thermal efficiency, percent 
o 
Cost/troin-mile, dollors 


Repoirs EREA Crow MMED Fue! CED Sees 222 
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tion can be attributed largely to the 
fact that the loaded weight of the 90- 
passenger RDC is about the same as for 
an empty 56-passenger mainline coach. 
Two General Motors diesel engines 
totaling 550 hp power the RDC. Slung 
under the car floor at 20 deg from the 
horizontal, these power plants drive 
one axle in each truck through a 
hydraulic torque converter and gear 
box. About 12,000-Ib is thus saved 
when a comparison is made with 


engine-generator-electric motor cars. Fue! sysfem-Single 250 gol tonk serves both diese! engines. 


Sfondard stroiner, filter ond engine-driven pumps ore used. 


THE RDC TRUCKS are 4-wheel, 


NS single equalizer, single bolster, swing 


mt m hanger type equipped with coil bolster 
" and equalizer springs, and both longi- 
"e tudinal and transverse stabilizing rods 
To save weight, the truck frame has 
s no end transoms, made possible by 
: a i = absence of clasp brake rigging. Shock 
SM LEM absorbers snub vertical bolster mo- 
i ; tion. Assembly is built up from steel 
4 plates, shapes and alloy steel castings 
welded together. The equalizers are 
k drop forged alloy steel I-beams that 
AN L AR AX : are 45 percent lighter in weight than 
EOFN NS x ‘ s conventional rectangular bar equal. 
A 1 ee izers. Each brake cylinder operates 
tongs that clamp composition brake 
shoes against a cast iron brake disk 

bolted to the hub of each wheel 
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PRODUCT DESIGNS 


Jufpuf shart 


Multiple -disk 
forword ard re 


'ches 


IRANSMISSION CONSISTS OF a four-element 


two 


converter with 


sets ot 


irs for forward and reverse 


two transmissions can be 
the forward pear train 
train. Se 
is to allow proper 


with reference to 


pear 


The lock-up clutch 

torus housing, permits shifting 

from hydraulic to direct mechanical 

Converter pump, turbine and stators are pre 

ion cast in aluminum. Pump is attached to the engine 

flywheel so that these two members enclose the converter 
roner and | 


pe a rotating housing 


which is 
the transn 


irive 


Unit Diesel Rail Car (continued) 


instrument patie! and 
starter button 


One of three 


suspension points 


T 2 


+ 


EXTERNAI 


hydraulic 


fles servicing 


transmission, 


ly 


while thc 
iven so that, should one 
ransmission units be 
transmission would still be 

axle drive 


Iriver 


a a 


out] 
of the engine and 


inoperative, the 


n from the output shaf 


t 


x 


"a 


LOCATION OI 


control valves and 


Input oil pump serves its own 


yressure 


The lock-up clut 


( 


os 


— 
"e 


diu 


OIL 


out pump is car 


utting in be 


tween 53 and 56 mph and cutting out between 


| 47 1 
Hi ] 4/ miles 


r hour 
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pressure 
Pegulator 7 
Clutch pressure 
“Pegulator 


Input pump ——— 
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PUMPS, 


governor sim] 


Ip! 


other 
lubricated 
ch governor is 


ull 008, 71^ 11 — 
$ 


t $ 


Broke horsepower 





Fuel consumption, gol/hr 


1200 1400 
Engine speed, rpm 


EACH OF THE TWO GENERAL MOTORS 6-110 
two-cycle, six-cylinder diesel engines is rated at a 
maximum power of 275 bhp at 1,800 rpm. Bore is $ 
in.; stroke, 5.6 in.; displacement, 660 in.; and 
compression ratio, 18:1. An throttle control 
mounted on the engine and connected 
electrically with a five-position controller in the cab. 
Position OFF allows the engine to idle with all trans- 
mission clutches disengaged; No. 1 permits engage- 
ment of clutches with no change in throttle; positions 
No. 2 and No. 3 are part throttle adjustments com- 
pletely independent and unaffected by the governor 
(usually set for approximately 4 and 3 power); and 
position No 4 is for full throttle. A two-hour engine 
change is made possible by the use of quick discon- 
nects for all engine services, simple attachment of the 
power unit to car body, and a special dolly for handling 
the power unit. Quick disconnects consist of fire hose 
type water connections, self-sealing disconnects in the 
fuel lines, toggle clamp connectors for air and exhaust, 
and plug type electrical connectors. Three-point rubber 
suspension is used to attach the engine and transmission 
unit to the car. Two of the connections are made 
by bolts at the transmission hangers and the third is 
a stirrup that swings under a bracket attached to the 
front of the engine. The dolly rides on three rollers. 


cu 
electric 


Is governor 


CURVES AT LEFT show one-third, two-thirds and 
full-throttle performance of GM 6-110 diesel engine. 
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Color 


rere on 
LLLA WS 


zz 


LLLA 


Code (Neutral Position) 


O Clutch pressure Ç) Converter pressure 
Q Lube pressure Ç) Pump suction 


OIL FROM THE INPUT PUMP goes to the lower valve 
body and is regulated at 115 to 125 psi for forward and 
reverse clutches by the spool-type pressure relief valve 
when in neutral or converter drive. Excess oil from this 
clutch valve is regulated in the converter circuit at 60 
to 70 psi by the second spool valve. Bleed-off from this 

at 12 to 15 psi by the lubri- 


converter valve is metered | 
ition regulator valve. During shifts into forward or 


o 
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reverse gear, clutch pressure drops momentarily to about 
50 psi and the accumulator valve outlet port is closed. 
After the clutch piston engages the multiple-disk clutch, 
oil pressure increases and the accumulator valve shuts off 
oil flow except for the small amount passing through 
metering holes in the valve. As the clutch engages, ac- 
cumulator valve continues back to original position, thus, 
with the metering action the 


softening engagement 





PRODUCT DESIGNS 


Panoramic 


Camera has 


Electronic 


Controls 


By precisely synchronizing the move- 
ments of a 90-Ib scanning prism and an 
18-in.-wide strip of photographic film, 
a new aerial reconnaisance camera will 
reproduce from an altitude of 40,000 ft 
detailed ground patterns that stretch 
from horizon to horizon. This transverse 
panoramic camera has a five element 
48-in. focal length lens that is twice the 
size of many now being used. As the 
plane travels over a given terrain, the 
twin dove prism rotates across the line 
of flight through a 180-deg arc and, with 
the lens system, "wipes" the image onto 
the film as it is pulled over a 2-in.-wide 
slit. Prism and film drive rollers are 
driven through a series of toothed rub- 
ber-and-fabric belts from a main drive 
motor. A third belt take-off at the rear 
of this drive actuates a compensator 
mechanism that shifts the film plane to 
allow for drift of the image caused by 
the forward motion of the plane and 
position of the prism. Once the camera 
is focused, and set for altitude and 
ground speed, electronic servo systems 
control the camera remotely. According 
to the makers, Perkins-Elmer Corpora- 
tion of Norwalk, Connecticut, an area 
as large as the state of Pennsylvania can 
be photographed in less than a day on 
a single roll of film. 

The new camera was developed in co- 
operation with the Photographic Labora- 
tory of the U. S. Air Force at Wright 
Field, Dayton, Ohio. Dr. James G. Baker 
of Harvard University proposed and de- 
veloped the lens system, and adapted it 
for use in the camera. 


124 


CAMERA HEAD and film spools are mounted in light-tight compart- 
ment within fuselage of airplane. Camera barrel extends between floor 
and skin of plane, and prism rotates in blister in plane's belly. Remote 
ontrol panel is outside dark room where operator sets controls. 


FILM ACCELERATING MOTOR drives second clutching roller (behind 
roller shown) and brings film up to speed at start of scan. 2-in. focal 
plane slit is adjustable to give exposure range from 1 50 to 


blue or ed aero filter s ied ley nd 


1.000 se 


"Minus" 


conditions prevailing during a given flight 
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TAKE-OFFS at rear drive unit actuate drift compensator and intervalometer at 20 rpm, scan roller at 1,200 rpm and 
prism drive at 10 rpm. Focal plane assembly is mounted in four corner trunnions and oscillates around a center-lin¢ 
normal to surface of film. To seal out light from the camera head, nylon brushes are used at the points where the prism 
drive belt enters and leaves the camera head. A skirt in the floor mates with the light baffle ring 


Variable width slit -~ 


Drive unit and 


speed reducer control shaft 


Over-running 
clutch 


*-- 48" / 80 lens ' . [^ Toke-up /oop 


"Scanning prism 
(Couble dove) l 
-- Yoke-up 


frip arm 


M Hh : C Limit switch for 


Stopping toke-up spool 


SCHEMATIC of camera optics and mechan FEED MOTOR controls entire feed and take-up system. Motor speed 
ism in which accuracy requirements of prism is maintained by d-c thyratron and computer in control panel. Indu 
ind scan roller velocities are better than 0.1 tion type torque motor turns t ke-up spool as take-up rollers meter 
percent to insure precis ynchronization of film. When film loop becomes small, limit switch stops torque 
image and film movements motor and feed system cont perating ! t pa 
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PRODUCT DESIGNS 


Panoramic Camera 


(Continued) 


DRIFT COMPENSATOR controls oscillatory 
motion of focal plane to cancel out error 
due to forward motion of the plane. Ampli- 
tude of oscillation is varied remotely by 
position servo as function of ground speed 
and altitude. 


Speed/altifude 
correction factor 
(adjustable) 
4 Adjustable fulcrum 


Dr van Rocking lever-- 
7 


eccentric-20 rpm Connecting 


link 


Trunnion roceway 
Rollers (4) 


Rollers (4) 


POWER UNIT contains two-speed, gov 
ernor-controlled motor and belt transmission 
Two-stage belt reduction drives flywheel and 
output shaft for scan rollers. Flywheel ro 
tates prism through five stages of belts and 
drift compensating linkage through gears 


Governor -controlled 
Belt motor 
tensioning 
idlers (4) 


sensing arm (retracted) 
FILM IS PULLED OFF SPOOL BY feed rollers and piled up below 


ready to pass through camera. Sensing arm actuates potentiometer- 
transmitter unit which gives remote indication at panel of amount 
of film remaining on spool. Brakes are spring engaged and solenoid 
released. Stationary drag brake prevents spool from coasting after 
sufficient film for a single scan is pulled off spool. 


* EA 


SPOOL RIDES on two support bearings and is prevented from hop- 
ping out of this cradle by the hold-down bearing mounted in hinged 
arm. Torque motor turns take-up spool through two drive wheels that 


bear on the spool rims. Cooling blower and motor are integral with, 
though independent of, spool torque motor 
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Complex Phenolic Case Easily Molded 


By designing the four molded phenolic parts that make up the case and lens housing to perform sev- 
eral static and dynamic functions, the‘Port-A-View 35 mm slide projector requires only 18 fasteners 
in a total of 77 parts. Unit is easy to assemble, economical to fabricate, weighs only four pounds 
and measures 2{ by 6} by 10$ in. Each of the two slide compartments holds 36 slides, each 
of which is magnified 4.8 times. Styling and engineering of the Port-A-View are the work of Lippin- 
cott & Margulies, Incorporated, and its manufacture is by the FR Corporation, also of New York. 


EACH SLIDE is pushed into position by 
he changer arm and ejected as the next 
slide slips into view. Flat springs, guides 
and integral cam projections such as the 
one at the front right corner of the grille 
housing insure proper functioning of the 
changer mechanism and prevent jamming 
should a slide be bent or warped. As the 
cover is raised, 50-watt ac-dc lamp under 
grille lights, just as in a refrigerator. 


OPTICAL SYSTEM includes the 
spherical reflector at left, 50-w light 
source, two optical condensers, color 
corrected projection lens and the 
front-surfaced mirror at right. Image 
appears on plastic-and-glass laminated 
rear projection screen in the cover 
Though the lower case molding is 
complex, several special features are 
obtained without the use of cam- 
action molds, floating cores or in- 
serts. Slot under the transverse parti- 
tion is molded from below to permit 
slide followers to pass un- 
der this wall. Louvers at 
left and frame for the front 
surface mirror are formed 
by side lockouts with cores 
from both halves of the dic 


Reor projection screen 


Die cost grille - Roy troces 


Stomped louvers- 


Light cutoff 
switch button 
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PRODUCT DESIGNS 


TWO LEVERS at knee level control main air blast 
and window wash-water valves. The 161-by 23-in 
side openings, one on each side, permit conversion 
of the unit to automatic line processing by routing 
à conveyor system through the cabinet of the blaster. 


No Pump 
Needed 


In Wet Blaster 


No moving parts are used in the Cro-Hone pres- 
sure blaster made by the Cro-Plate Company of 
Hartford, Conn. By designing the unit to operate 
on shop air pressure supply of 80-120 psi and utiliz- 
ing internal air pressure in conjunction with an air 
ejector and mixer-gun, abrasive mixtures can bc 
accelerated to speeds greatly in excess of those of 
existing equipment. The result is a compact unit 
requiring about a square yard of floor space. No 
motors or circulating pumps are required for blast- 
ing; maintenance is practically nil, and cost is low. 
Because of the corrosive (and erosive) nature of 
the blast, abrasives ranging in size from 45 to 5,000 
mesh can be used. All of the sheet metal parts are 
made from type 304 stainless steel, and all cir- 
culating lines are made from copper tubing. 
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TRANSFER OF SLURRY from 35-gal hopper to pressure tank 
takes approximately 30 sec. Air requirements are those of 
—— shop equipment—60 cfm at 80 to 120 psi. Uniform 
surface finish on workpiece is obtained by controlling agitation 
of slurry to maintain a constant water-abrasive density. 


mni m 

VAPORS above the 30- by 30-in. work table inside cabinet are 
exhausted through a filter at the top by a 600 cfm blower 
Main function of the filter, which can be easily removed for 
cleaning, is to catch the particles of abrasive, yet at the same 
time pass a large volume of air. A light within the blast 
chamber, together with a viewing-window washer, eases inspec- 
tion and manipulation of the workpiece during blasting. 
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-Blower exhaust 


Stainless steel 
woo/ exhaus>-~ 
Miler 


Exhaust duct 


Evacuating hne... 


Ejector--- 
Transfer line--.- 
Blast air lines... 


Slurry feed line 


it 


£vacuafing line ale 
shut-off valve 


Check valves — ia mie aac. 


SoG Hi 1 —MSX————— 


om rd 


LL Slurry 
C—23 Blast Air 
GB Vacuum 


TO ACTIVATE THE SYSTEM, the transfer valve is 
opened, admitting air to the evacuating line. As air passes 
through the ejector in this line, the pressure tank is 
evacuated, causing the air-agitated slurry to be syphoned 
from the hopper into the pressure tank. When tank is 
filled, main air blast valve is opened by knee-operated 
lever on front of cabinet. Blast air enters the tank to 
pressurize the slurry and then up to the gun. Two pres 
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PRODUCT JUNE, 


bí y / Neo d. 


Glass viewing 
window 


Flush door 
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work table 
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sures are thus developed to propel the slurry from th: 
tank and out the gun nozzle: First, the pressure head 
within the large-volume tank; and second, a slightly 
lower pressure at the gun. The differential between the 
two pressures causes the slurry to flow up into the 
where the air carries it out the nozzle as a jet. After 
the mixture leaves the gun and blasts the work piece, it 
is then collected in the abrasive slurry hopper 
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Rubber 
-Ring Seals 


For sealing of static or moving parts in hydraulic systems, O-rings have become 


widely accepted. This acceptance is increasing rapidly because of the availability 


of a large number of synthetic rubber compounds for different applications 


E. L. CARLOTTA 


Director of Rubber Research and Development 
The Parker Appliance Company 


O-RING OPERATION: At zero or very low pressure, the radial compres- 
sion or diametral squeeze of the O-ring between the bottom of the retaining 
groove and the wall of the mating part effects the seal (A). If the O-ring 
were not so precompressed, the fluid would escape through the clearance 
between the mating parts and there would be no seal (B). As pressure is 
lems connected with sealing of an applied, the O-ring is forced to the opposite side of the groove, filling that 
operating fluid. Such requirements are space to give full sealing effect (C). Additional pressure simply forces the 
varied: For aircraft auxiliary equip O-ring to distort further into the space, making a tighter seal. A change in 
ment, high power, low bulk, a direction of préssure moves the O-ring to the other side of the groove for 


MODERN HYDRAULIC SYSTEM RI 


QUIREMENTS have increased the prob 


curacy of control and simplicity of 
operation are needed; in machine 
tools, a wide range of pressures and 
speeds, with accurate positioning and 
simple valves are needed; in the auto 
motive field, greater use of hydraulic 
controls are increasing requirements 
for reliability and simplicity. In many 
of these installations, the loss of even 
a few drops of fluid in the pump, 
transmission piping hydraulic motor 
or piston, cannot be disregarded 
There are many methods used to 
seal fluids in hydraulic systems; the 
most common devices include lip-type 
packings, flat gaskets, metal piston 
rings, and the like—all of which seal 
fluids adequately at pressures below 
1500 psi. At higher pressures—up to 
3000 psi, and higher in some of the 
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sealing in either direction of pressure application. 


newer systems—such seals are usually 
inadequate, or impose difficult design 
restrictions because of the heavier 
cross-sections that are necessary. For 
such conditions, synthetic rubber O- 
ring seals are usually satisfactory. The 
O-ring seal can be thought of as a 
rubber toroid that fits into a groove 
in a piston in such a manner that 
when the piston is inserted in the 
cylinder, the seal is slightly com- 
ressed between cylinder wall and the 
omen of the seal groove. 

Synthetic rubber O-rings can be 
compounded and molded to meet the 


following operating requirements: 

1. Molded to close dimensional tol- 
erances, so they can operate under a 
controlled amount of squeeze. 

2. Compatibility with the fluids 
handled. Excessive swell may so in- 
crease the size of the O-ring that it 
is extruded into the clearance between 
the piston and the cylinder, where 
the extruded portion can be easily 
broken off. Shrinkage of the ring 
should also be avoided, since this 
would reduce the squeeze necessary 
to seal, and probably result in leakage. 

3. Withstand working hydraulic 
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Table I — Properties of O-Ring 


Compound No. and 
Type of Rubber Base 


1-30-5, Buna N AN-VVO-366B hydraulic fluid 


aircraft 


Buna N Hydraulic oil, SAE 10, 20 and 30. General hydraulic services. 


40°) aromatic fuels and aviation gasoline (65 and 100 octane). 


P, Buna N 


Special compound, having low hyste resis, suitable tor all rubbe 
diaphragms for use in aviation gasolines 


luna N 


\romatic and non-aromatic fuels, for static and moving seals. 


10-13 N, Buna N Aromatic (30°; max) and iso-octane aviation fuels. 


O-ring seal for fluid type fittings in AN6290 series O-rings. 


1 
$u 


140, Buna N 


7-56, Thiokol Aromatic and non-aromatic oil and hydraulic fluid, and solvents 


5, Nat 


ral Rubber Automobile hydraulic brake fluid Lockheed 21). 


3, Butyl Rubber Dilute acids and alkali. 


2, Buna N Water and water pump anti-freeze 


5-2, Buna N High temperature compound for oil service 


10, Buna N Freon gas (F-12 and F-22) butane and propane gas 


7-4B, Buna N Rubber-graphite seal. 


4C, Buna N Steam and water. 


360-1 Rev. A, Buna N Diesel fuels 


Sanitary services, odorless and tasteless. (Compound is black) 


Hydraulic oil, SAE 10, 20 or 30. General hydraulic service. 


Durometer reading (Shore*A) of 35 is considered soft; 90 is considered hard 


Leokoge - - - 13 
i 


minus 85 to plus 27 
without leakage. 

5. Low friction, particularly low 
break-out” (starting) friction. 

6. Sufficient torsional strength and 
elongation to avoid twisting type fail- 
ures and sufficient wear resistance to 
withstand abrasion by metal com- 
ponents of the hydraulic system. These 
peu can be maintained over 
ong periods of time. The tensile 
strength and elongation of an O-ring 
are of prime importance since the ring 
is stretched during installation. 

Of course, actual requirements 


pressures without leakage. Hydraulic 
pressures up to 1500 psi are normally 
used for most commercial applications 
and pressures up to 3000 psi have 
been used for some aircraft systems, 
provided the sealing ring is protected 
with a suitable leather backup ring 
or anti-extrusion device. Resistance 
of the O-ring to deformation under 
pressure is usually associated with the 
Shore durometer "A" hardness. 

4. Seal at sub-zero as well as higher 
than normal room temperatures. Spe- 
cial compounds are available which 


operate over an extreme range, from 


5 P, 


satisfactorily 
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Materials 


Hardness 


Temperature Range, F Shore A* 


r 
65 to 
70 to 
65 to 

-65 to 
-40 to 
40 to 

a 40 to 
40 to 
40 to 4 
40 to 4 


40 to +325 


1 


ary with 


the specific application. 
As shown 


in Table I, a number of 
compounds are commercially available 
for hydraulic sealing. However, for 
special conditions, an almost limitless 
variety of materials can be “tailor- 
made" from the following basic elas- 
tomers (rubber polymers): 

Crude (Natural) Rubber—Petro- 
leum oil is a natural enemy of crude 
rubber compound, causing it to swell 
and soften. Castor and other veg- 
etable oils cause only moderate swell- 
ing, while glycerin, ethylene glycol, 
and plain water cause negligible vol 
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Fig. 1—O.-ring seals molded of nitrile-type synthetic rubber meet in this tank-mounted 
nozzle receiver for high-speed, closed system pressure fueling and defueling of aircraft. 


ume increase. Natural rubber, how- 
ever, swells excessively in turpentine, 
carbon bisulfide, chloroform, benzene, 
naphtha, and carbon tetrachloride. 
Vulcanized compounds can be made 
to resist moderate concentrations of 
most inorganic acids, alkalies, and in- 
organic salts. These are good elec- 
trical insulators, with dielectric strength 
ranging from 100 to as high as 550 
volts per 0.001 in. of thickness. Crude 
or natural rubber compounds that con- 
duct electricity are now being used. 
Ordinary natural rubber compounds 
will withstand heat up to 200 F, but 
special compounds can resist tempera- 
tures around 300 F. Natural rubber 
stocks are extremely flexible at minus 
65 F, and can be compounded to re- 
sist temperatures as low as —300 F. 
Butyl Rubber—This is an all petro 


Fig. 2— Methods to avoid pinching the O-ring in 
installation. Cylinder should have long chamber to 
avoid sudden squeezing when piston is inserted. 


Chomfer 


fo serve os 
* shoe -horn" 


( "x" greoter thon “Y") 


- made by 


leum product made by co-polymeriz- 
ing isobutylene and just enough 
isoprene to permit vulcanization. Bu- 
tadiene can be used in place of iso- 
prene. Butyl rubber shows excellent 
resistance to vegetable oils, lard, and 
dilute organic acids and alkalies. Its 
high resistance to gas permeation ac- 
counts for many of its applications, 
such as gas masks and inner tubes. 
Operating temperatures range from 
minus 65 to plus 300 F for butyl 
rubber compounds. 

GR-S Rubber—This “general pur- 
pose” type synthetic rubber is made 
by co-polymerizing butadiene and 
styrene. GR-S resembles crude rubber, 
both in processing and performance 
characteristics. It is not oil resistant. 

Neoprene Rubber—Neoprenes are 
polymerizing chloroprene 


(chlorobutadiene). They possess ex- 
cellent resistance to ozone, good re- 
sistance to oils, sunlight, heat, and 
aging. Good mechanical properties 
are features of this family. The neo- 
prenes are used for oil hose, gaskets, 
belts, wire insulation, vibration in 
sulators, and other applications where 
oil is likely to be encountered. Neo- 
prene stocks can be compounded to 
resist temperatures from minus 85 to 
plus 275 F. 

Nitrile Rubber (Buna N)—A typ 
of American rubber made by co-poly 
merizing butadiene and acrylonitrile 
Outstanding characteristic is resist 
ance to oils and other solvents. Prod- 
ucts in which it is used include oil, 
fuel, and hydraulic equipment parts. 
Buna N compounds usually have ex- 
cellent resistance to high tempera- 
tures (325 F max), aromatic fuels 
such as aviation gasoline (Fig. 1); 
and superior tear, sunlight and ozone 
resistance. They can be formulated 
to operate at temperatures of minus 
75 F or lower. 

Silicone Rubber—The silicones are 
a group of plastic materials made 
from silicon oxygen, hydrogen, and 
carbon. In the rubbery form, the 
plastic has poor mechanical properties, 
ba possesses extraordinary heat re- 
sistance and is therefore useful in 
gaskets, seals, and for other applica- 
tions where elevated temperatures are 
encountered (maximum 525 F). Sili- 
cone rubber is also used for extreme 
low temperatures, seals for aircraft 
hydraulics and for use in liquid 
oxygen at temperatures on the order of 
minus 110 F. 

Polysulfide Rubbers (Thiokol)— 
Rubber characteristics of these mate- 
rials develop with an increase of 
molecular weight. These polysulfide 
rubbers have excellent resistance to 
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oils and solvents including carbon 
tetrachloride and acetone. They with- 
stand low temperatures (to —65 F), 
ozone, and sunlight, but have low 
heat resistance (maximum 160 F), 
and their tensile strength does not 
approach the maximum of Buna N 
rubber and similar materials. Applica- 
tions include the making of seals and 
gaskets for fuel, oil, and hydraulics 
for aircraft specialities, hose for oil 
solvents, linings for gasoline and 
chemical tanks, and similar uses. 


Design and Installation 


O-ring gland requirements vary 
somewhat according to different seal- 
ing applications. For instance, for a 
static or non-moving seal under low 
pressure, the requirements may not 
be so exacting as for a high pressure 
dynamic or moving seal. However, 
the following requirements are gen- 
erally applicable: 


SMOOTH SURFACES. O-rings should 
never be installed over sharp corners, 
threads or slots, as cuts or nicks in 
the O-ring can cause leakage. Cor- 
ners of the O-ring groove should be 
chamfered. Clearance between the 
piston and cylinder should be held as 
close as production methods will al- 
low. Surface finish of the cylinder 
bore and piston rod should be as 
smooth as possible to aid assembly of 
the O-ring, and the cylinder should 
have a long chamfer so the O-ring can 
be squeezed gradually when the pis- 
ton is inserted. Fig. 2 shows methods 
to avoid pinching the O-ring in instal- 
lation. For operating pressures in ex- 
cess of 1500 psi, the use of back-up 
rings of leather, Teflon, Kel-F or other 
suitable material, may be necessary 
to prevent excessive extrusion of the 
O-ring seal into the clearance space. 


Table II—Bore and Groove Dimensions for Proper Seal Pressure 


_ O-Rin 
Nominal Cross 
Section Dia, in. 


O-Ring 
Dia, in. 


1/16 0.070+0 003 
3/32 0.103+0 003 
1/8 0.139+0 004 
3/16 0.210+0 005 
1/4 0.275+0.006 
over 1/4 Actual 
Example: 
Seal Dimensions: 


Actual Cross Section 


Percent Stretch 
to ID of 
O Ring 


Min. Cross 
Section Dia 
Se queam, in. 


0 010 
0.010 

to 6 5 0.012 
to 7 0.017 
to 7 0.027 
7 0.028 


to 4 5 


to 6 


Yun Gn un tun 


j 
3 
3 
3 
3 


1.234 ID X 0.139 cross-section 


Groove Diameter = ID of O-ring plus 5 percent of O-ring ID 
1.234 + (1.234 X .05) = 1.296 in. 


Bore Diameter 


= Groove diameter plus twice cross- section diameter of ring minus 


twice minimum cross-sectional squeeze 
1.295 + (2 X 0.139) — 2 (0.10 X 0.139) = 1.546 in. 


Groove Width 


= O-ring cross-section dia plus 10 percent of cross-section dia 


0.139 + (0.10 X 0.139) = 0.1529 in. 


GROOVE SHAPE. In most applications, 
the rectangular groove shape (Fig. 3) 
is preferred. The groove should be 
long enough to provide adequate vol- 
ume for the O-ring cross section in the 
squeezed condition and volumetric 
swell of the O-ring due to fluid im- 
mersion, as well as for easy removal 
and replacement of the ring. How- 
ever, particularly in static or non- 
moving seals, other groove arrange- 
ments may be used if necessary be- 
cause of space limitations or construc- 
tion features (see pages 134 and 135). 


CLEARANCE. Particularly for moving 
seals, clearance between adjoining 
metal surfaces at the gland should be 
held as close as possible within the 
necessary allowance for thermal ex- 
pansion differential of the metals 
over the operating temperature range. 
If the clearance is too great, there 
will be excessive extrusion of the O- 
ring into this gap which might cause 
the ring to break down and fail. For 
easier machining, and to aid assembly, 


Greater thon O-ring 
cross- section width» 


C/eoronce 


Fig. 3—Rectangular groove standardized for moving seals. Depth of the groove 


plus the clearance between the 


mating metal parts constitutes the gland width. 


The gland width must be less than the O-ring cross-section width to provide suffi- 
. cient squeeze of the O-ring for a seal at zero or very low pressure, Groove width 
is greater than the O-ring cross-section width to provide for the distortion 
caused by the diametral squeeze—and to facilitate installation and replacement. 
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the groove should be located on the 
rod whenever possible, rather than in 
the cylinder wall 


GLAND FINISH. For maximum life of 
the O-ring, polished chrome or nickel 
plated hardened steel piston rods and 
honed steel or cast iron cylinder bores 
should be used. For moving seals, the 
surface finish should be as smooth 
as possible. A micro inch finish of 
20 RMS or less is recommended for 
pressures over 500 psi. Longitudinal 
scratches should be avoided since they 
cause repetitive wear in the same spot. 
The best finish for minimum friction 
is produced by honing (providing co- 
directional marking) good hardened 
steel, then hard nickel plating and 
polishing it. Also, a burnished finish 
is suitable. Roller burnishing pro- 
duces a satisfactory surface and pump 
barrel finish steel tubing has been 
used successfully. 


LUBRICATION. Normally, the oil or 
other fluids in the system supply suffi- 
cient lubrication to minimize O-ring 
friction in a moving seal. However, in 
pneumatic or dry operated systems, O 
rings wear rapidly unless lubrication is 
provided. For this purpose, use of 
à pneumatic system grease in the 
groove is recommended. Felt rings or 
leather back-up rings, saturated in a 
good grade of lubricating oil, and in 
stalled in separate grooves on both 
sides of the O-ring, are satisfactory 


DIMENSIONS. For cylinders 6 in. in 
diameter or less, an O-ring of $ in 
nominal cross section is suggested. For 
cylinders more than 6 in. in diameter, 
an O-ring with a nominal cross section 
diameter of y in., in. or more 
should be used, depending on space 
and operating conditions suitable for 
such packing. Table II shows recom- 
mended dimensions. 

(continued on next page) 
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O-Ring Seals (continued) 


O-Rings Perform Satisfactorily Te 


MOVING SEALS—Running friction of the O-ring 
is an important factor. This factor is influenced by 
degree of diametral squeeze of the O-ring, oiliness 
of the fluid, hardness of the compound, length of 
the rubbing surface, finish of the metal parts, and 
finally the hydraulic pressure. 

Poor film-forming fluids may subject the sliding 
O-ring to abrasion and overheating, particularly in 
continuously and rapidly reciprocating action. On 
rotating or oscillating shafts, O-rings serve satis- 
factorily if the rubbing speed is not high. For this 
kind of motion, the length of the groove can be 
reduced to help prevent bunching of the O-ring. 


NON-MOVING OR STATIC SEALS—O-rings 
provide leakproof sealing in a wide variety of non- 
moving gasket applications. Since friction is not 
a factor the O-ring can be compressed safely to a 
greater degree than in moving seals. In some 
static seal applications, O-rings can hold extremely 
high pressures, even under severe vibration and 
repeated surge conditions, and despite slightly 
irregular sealing surfaces. Greater latitude is per- 
missible in groove design for static seals. 


Alternate design: one oil 


‘Multiple holes in odopter 
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/ So one wi// be approx odja- 
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oiling hole direct 

to felt 


Sy Vx 

KE KSA 
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SM cee 
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‘N 
N Wiper ring 
^ Felt wiper 
P 
O-Ring pocking 


7" — Pisfon rod 


ip Bearing 
7 —— Felt wiper 


Enlorged view of felt——— 
wiper gland with felt 
installed in groove 

ip squeezed condition 


IN HYDRAULIC UNITS, the hydraulic fluid normally 
provides sufficient lubrication. However, in some appli- 
cations, lubrication as augmented by usage of the felt 
wiper may be desirable. As indicated, means of relu- 
bricating felt rings should be provided. 


TYPICAL O-RING APPLICATIONS in a_ hydraulic 


cylinder. The O-rings sealing the piston and the piston 
rod are subject to sliding movement, the O-ring in the 
cap piece is a static seal. Use of two rings on the piston 
may Cause a pressure or vacuum trap. 


RELIEF VALVE shows use of an O-ring as a spring- 
loaded adjustment cap seal and employment of a second 
O-ring in the brass piston to provide a rubber-to-metal 
seat for holding air or gases with no leakage. For pro- 
tection the seal is partially enclosed by the assembly. 


Adjustment 
screw 


Lock nut 


Spring 


Body 


T 


\ 
V 


O-ring 


V 
V 


\ 


USE OF AN O-RING as an adjustment screw seal. The 
end of the screw with the O-ring groove is smaller in 
diameter than the threaded section so that, when inserting 
the screw, the outer surface of the O-ring is not forced to 
contact the internal threads. 
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Dynamic and Static Seal Applications 


es 
E ii S m 
D 2S a SN E 


HYDRAULIC SHUTTLE VALVE with O-rings as mov- 
FLOW CONTROL VALVE with O-ring sealing at both ing seals on each end of the plunger and with O-rings as 
ends of the moving plunger. The O-rings are subject to static seals at the threaded fitting connections. As the 
sliding movement. The original diametral squeeze of the shuttle operates, one O-ring on the moving plunger be- 
O-ring effects the initial seal and fluid pressure tends to comes “free” but becomes a seal when the shuttle re- 
“push” the O-ring into any leakage clearance; the greater verses. An O-ring unrestrained at various stages of 
the pressure, the tighter the seal. operation of the unit sometimes swells in certain liquids. 


Chamfer 
; Squeeze this 
Enlarged section A section of O-ring » o 


HOLE PLUG SEAL, with the O-ring con- 
SUGGESTED FACE SEAL O-RING APPLICATION. In this case, tained in the groove in the plug, being 
the rectangular shape groove is employed. The gland width should squeezed between the bottom of the 
be less than the O-ring cross section width to provide compression groove and the wall of the holed part. 
or diametral squeeze of the O-ring. The nominal outside diameter The corner of the hole entrance should be 
of the O-ring indicates the outside diameter of the circular groove chamfered to prevent pinching and dam- 
as machined in the metal part to which the end cap is bolted. aging of the O-ring in installation. 


Prelood -Ring packin O-Ring stati / 
lock nut a ee 


Oil hole 


Wiper ring 
- Felt wiper 


‘Leather back-ups (non- 
extrusion rings) 
‘O-ring packing 


USE OF LEATHER BACK-UPS or non-extrusion rings with synthetic rubber IN THIS NON-MOVING APPLICA- 
O-rings for effective running seals under high pressures (1500 to 3000 psi). TION, showing a valve end connection, 
The back-ups prevent excessive extrusion of the O-ring into clearance gaps the O-ring is contained in an irregular 
between piston and cylinder wall and between piston rod and its housing. shape cavity, which, of course, must bear 
O-rings are also shown without back-ups in two static seal applications. the proper relationship to the volume of 
Note O-ring in piston assembly for sealing at a three-part junction. the O-ring. 
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Fig. 1—The beginning and the 
end of engagement of teeth in 
a meshing pinion and gear. 


Fig. 2—Simplified layout for 
study of tooth contact. (A) 
Center distance is drawn to a 
small scale, and a projection 
ray locates the lower extrem- 
ity of the contact length on 
the large scale layout. (B) 
Contact diagram gives length 
of gear face engaged for one 
pair and two pair contact. 


Fig. 3 — Three typical exam- 
ples showing the uses of the 
contact layout. (A) For 
checking teeth in contact. (B) 
For finding contact angles. 
(C) For finding contact ratio. 


Pinion:- 
lO in. PD 
2in. DP (FO) / 
20T 7 


/ 
4 Numbers on pinion profiles refer 


4 fo one footh af various phases 


@ 8 retation 
20, 


Tooth Contact Layouts for 


HAROLD M. DURHAM 


TO STUDY GRAPHICALLY the amount of 
tooth contact obtained in a rotating 
pair of involute spur gears, it is usual 
to prepare a layout similar to Fig. 1, 
and from it determine the pairs of 
teeth in mesh simultaneously over 
the length of contact as the gears are 
rotated. 

The length of contact is indicated 
by the heavy vertical line in Fig. 1; 
it is a segment of the common tangent 
of the base circles. The length of this 
segment is the distance between the 
intersections of the outside diameter 
citcles of the pinion and the gear, 
that is, where tooth engagement be- 
gins and ends as at points 2 and 3, 
respectively. Although the numbers 
on the profiles in Fig. 1 indicate differ- 
ent teeth, these numbers may also 
indicate relatively rotated positions of 
the same tooth. 
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Data that are relevant to the con- 
struction of Fig. 1 are: 


e pressure angle, deg 
P = diametral pitch 
circular pitch, in. — z/P 
base circle pitch, in. = p cos ¢ 
number of teeth in pinion 
number of teeth in gear 
pitch radius of pinion, in.= n 
pitch radius of gear, in. = N/ 
base circle radius of pinion, in. 
Rp cos o 
Ry, - base circle radius of gear, in. - 
R, cos e 
a = addendum, in. 
Rep = outside radius of pinion, in 
R, +a 
Rep = outside radius of gear, in. = 
Re+ a 
C = center distance, in. = R, + Re 
Length of contact 


= VR? — Rs? + VR — Ry 
C sine 


li 


M 


uU www 


In attempting to study Fig. 1, one 
soon becomes aware of the difficulties 
that arise in identifying positions of 
the teeth after rotation. Another diffi- 


culty with drawings that use a reduced 
scale, so as to include the centers of 
the gears, is that only a small line 
segment is available for study. 

With the objective of avoiding the 
foregoing difficulties, a simplified lay- 
out is proposed. This layout, which 
may be called a "contact layout," 
shows only a minimum number of 
necessary lines and points. 

Referring to Fig. 2 (A) the con 
struction of the simplified layout is as 
follows: 

1. Draw horizontal line O,X. 

2. Through O, draw a line at the 
angle $ from OX. 

5. To any convenient scale 

a. Lay off O,0; equal to the center 
distance. 

b. Lay off the arc R using a radius 
OR equal to the outside radius of 
the gear. 

c. Lay off the arc 5 using a radius 
O,S equal to the pitch radius of the 
pinion. 
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Spur and Helical Gears 


Simplified method for the construction of layouts used in making graphical 
studies and investigations of the tooth contact obtained in meshing pairs of involute 
spur gears and of helical gears. Chart is included giving the percentage of overlap 
obtained with different values of face width, nominal pitch, and nominal helix angle. 


d. From the intersection of arc S 
with line O,O;, drop a first vertical 
line to intersect arc R. 

4. To as large a scale as possible 

e. Using a radius O,P, equal to the 
radius of the pinion, locate the pitch 
point P on line O,0,. 

f. Lay off arc T using radius O,T 
equal to outside radius of pinion. 

g. Draw a second vertical through 
P to intersect horizontal line O,X and 
arc T, thus locating point 3,. 

h. Through O, and the intersection 
of the first vertical with arc R, draw 
a ray to intersect the second vertical, 
thus locating point 2. 
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i. From point 2 lay off several base 
pitches on the second vertical. 

A word of caution is necessary in 
regard to the intersection of the arc 
R with the vertical line from the inter- 
section of arc $ and the line of cen- 
ters. It is important that these inter- 
sections be accurately located, since in 
projecting to point 2 any error is mul- 
tiplied. 

The "Contact Diagram," Fig. 2 
(B), gives the total length of gear 
face engaged for one pair contact and 
two pair contact. The offset shows 
single pair engagement. 

The uses of the contact layout, Fig. 


2 (A) are given in the examples 


shown in Fig. 3. A simple method 
is shown in Fig. 3 (A) for determin- 
ing the numbers of pairs of teeth in 
contact at any instant. 

Where it is desired to know the an 
gle of action and its components, that 
is, approach and recess angles, Fig 
3(B) is helpful. Fig. 3(B) applies to 


the pinion. 

the contact ratio is given without 
calculation by the construction shown 
in Fig. 3(C). This ratio is numeric- 
ally equal to the length of contact di- 
vided by the base circle pitch. The 
value of this ratio indicated in Fig 
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Fig. 4—Quadruple Acme thread analogue with pitch, lead, and lead angles indicated. 


3(C) is 1.64 to 1. For one tooth cycle 
of rotation, this ratio is interpreted 
thus: 64 percent of the cycle has two 
pair contact, and 36 percent of the 
cycle has one pair contact 

The foregoing method of studying 
spur gear contact can be readily ex- 
tended to study tooth contact in heli- 
cal gears. To clarify the approach to 
the application of the simplified dia- 
helical gears, will be 
made of the screw thread analogy. 

A quadruple Acme thread is shown 
in Fig. 4 with such as 
lead, and lead angles indicated 

While the working diameter of a 
thread is usually the outside diameter, 
there are also pitch and root diameters 
as in gears. By an unfortunate usage 
of terms, the helix angle of a thread 
is that indicated by a in Fig. 4, 


grams to use 


terms pitch 


while 


in gear terminology the angle indi- 
cated by *W is referred to as the helix 
angle. These angles are complemen- 
tary, however, and to avoid confusion 
the term lead angle may be used. 
There are any number of lead angles 
A lead angle depends upon the di- 
ameter, or circumference, with which 
it is associated. Since the lead is 
constant for all diameters, the lead 
angle changes with a change in di- 
ameter or circumference. 

Two adjacent tooth elements of a 
single helical pinion are shown in 
Fig. 5. The teeth have all the charac- 
teristics of screw threads except that 
the tooth profiles are involute curves 
in all planes normal to the axis of ro 


tation. Where 


fı = axial lead, in 


A 


V = number of teeth 


an om Feng Wee 


--- Axial pitch= W -~ 


axial pitch, in. 
helix angle at the pitch surface, 
deg 
z helix angle at the base surface, deg 

circular pitch of teeth on. pi:ch 
circle in a plane normal to the axis 
of rotation, in. 
circular pitch of teeth on bas 
circle in a plane normal to the axis 
of rotation, in. 
circular pitch of teeth on ot tside 
diameter circle in a plane normal 
to the axis of rotation, in. 

R = pitch radi s, in. 

R, base circle radius, in. 

R, = outside radius, in. 


for helical 
tions apply 


R 
Ai 
4, 


The characteristic property of 
wrapping” around the pinion inher- 


gears the following rela- 


Helix Angles 


Fig. 5—Adjacent tooth elements of a single helical pinion and tooth helix angles at different diameters. 
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Section XX at Line 
of contact 


Fig. 6—Section along the line of contact shows 
the multiple contact characteristic of helical teeth. 


ent in helical teeth, as shown in Fig 
5, gives rise to a new aspect when 
their contact is studied. In applying 
he spur gear technique exemplified 
in Fig. 2 to helical gears, an addi 
tional diagram or "Zone of Contact" 
is needed. 

In Fig. 6 is shown a section XX 
taken at the line of contact of a pair 
of helical gears. The contact lines are 
along diagonals and indicate a multi- 
plicity of th in action. Thus it is 
necessary to include the base helix 
angle as well as the face width in the 
study of tooth contact. 

To make a series of sections such as 
Fig. 6 entails much time. The investi- 
gation can be simplified by reverting 
to the spur gear method with the help 
of a rectangular area (contact zone) 
having a width equal to the face of 


the gear and a height equal to the 
length of contact, Fig. 7(A). Across 
this zone is moved a strip of transpar- 
ent paper upon which is drawn a se- 
ries of parallel lines inclined at the 
base helix angle, the vertical distance 
between the parallel lines being equal 
to the base circular pitch. By adding 
the length of the contact lines and 
portions of these lines included in the 
rectangular contact zone, the Fig. 7(B) 
is constructed. 

The saw tooth line on the right 
hand side of Fig. 7(B) is caused by 
the face width being less than the 
axial pitch. When the face width is 
equal to the axial pitch, the contact 
diagram is a true rectangle. Similar 
results can be obtained by changing 
either the pitch or the helix angle so 
that the trailing edge of one tooth is 


Legend for Superimposed Con 


Sum of lengths 


directly opposite to the leading edge of 
the adjacent tooth. A resultant 
straight line for the sum of the diag- 
onal contact lines defines the minimum 
requirement for good tooth action. 
This condition is described as "zero 
overlap.” 

To compare the effect of face width 
on the contact diagram, for the same 
circular pitch and helix angle, in Fig 
7(C) are shown superimposed con- 
tact diagrams for the three face widths, 
W, W, and W, indicated in Fig. 5. 
In general, it is desirable to investigate 
each individual design to determine 
the optimum curve on the contact dia- 
gram 

In the foregoing discussion, the 
diagrams used have made use of base 
ircle pitch and base helix angle, be- 
cause the zone of contact is figura 
tively unwound from a base cylinder. 
For a study of single tooth overlap, 
however, it is possible to avoid calcu- 
lations that use the base plane func- 
tions. 

It is shown in Fig. 8, that the over- 
lap depends on the face width and 
the axial pitch and is equal to their 
difference. The axial pitch, obviously, 
can be calculated either from the base 


^. 
-- Axial pifch- — 


— 


Fig. 8—Overlap is the difference 
between face width and axial pitch. 


Superimposed Contact Diegrams 


(c) 


Fig. 7—(A) and (B) Contact zone and contact diagram with saw tooth curve of tooth engagement. (C) 
Super-imposed contact diagrams for three face widths when circular pitch and helix angle are constant. 
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Fig. 9—Percentage of overlap obtained with different combinatons of nominal 
circular pitch, diametral pitch, face width, and helix angle at the pitch surface. 


circle or pitch circle, whichever is most 
convenient, by using the values of 
helix angle and circular pitch at the 
respective circles 

The percentage Z of overlap can be 
calculated as 


and since 


Ap = pcot V — f, cot y» 
Z 100 (W /p cot 4) — 100 
100 (W /p» cot y) — 100 


The chart in Fig. 9 gives the per- 


- centage of overlap obtained with dif- 


ferent combinations of nominal circu- 
lar pitch p, diametral pitch, helix an- 


gle w at the pitch surface, and face 
width W. For a given pitch and face 
width, values of helix angle can be 
read off the chart to satisfy any desired 
ne of overlap. Inversely when 
nelix angle and overlap are specified, 
appropriate values of pitch and face 
width can also be read off the chart. 


Colleges Aid Business to Make Better Use of Manpower 


EVENING COURSES to train people for 
new jobs or bigger jobs in order to 
offset the manpower shortages faced 
by industry and business are being set 
up by each member institution of the 
Association of University Evening Col- 


leges, 17 Lexington Avenue, New 
York, New York, in cooperation with 
the business companies of its com 
munity. The subjects of the courses 
are those concerned with management, 
supervision, sales and services auxil- 
iary to management but not with 
trades, crafts, machine operation or 
other manual skills. Thus, the objec- 
tive is to develop individuals who will 
aid fewer people to produce and dis- 
tribute more goods. 

Located in the chief urban centers 
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close to industrial plants and com- 
mercial establishments, the 76 educa- 
tional institutions that make up the 
Association have the necessary space 
and experienced administrative per- 
sonnel but will. draw instructors on a 
part time basis from industry and 
business. Any training program that 
is developed by any college or group 
of colleges in the Association is of- 
fered to all the members. 

At present, 48 of the colleges are 
working with industry and business. 
Moreover, 514 trade associations are 
now either cooperating or ready to 
cooperate with colleges in the Asso- 
ciation, and the assistance of others 
as well as that of key business leaders 
is being sought. Examples of the 


cooperation between some of the col- 
leges and purchasing agents associa- 
tions are the courses in purchasing 
given at Boston University, Butler, 
Northwestern, Roosevelt College, Uni- 
versity of Toledo, Tulane and Wayne. 
Other examples are the traffic courses 
given by nine colleges in cooperation 
with associations in the trafhc feld. 
University of Pittsburgh and Illinois 
Institute of Technology have courses 
adaptable to defense needs. 

The courses will be divided be- 
tween functional and industry topics. 
Examples of the former are "Office 
Techniques and Management" and 
"Labor Relations". The textile, food 
and building industries are among 
those covered in the industry courses 
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Production line in Hotpoint electric range plant shows porcelain 
enameled parts handled by conventional assembly methods. 


dis 


Porcelain enamels have graduated from the sanitary ware field. There are now hundreds of formulations 
available for many different property requirements — a new type allows one-coat application directly on 
steel. And the color need no longer be limited to white — practically any color is now available. The result is 


a "boom" in porcelain enamel —use in appliances and in industry is becoming widespread. 





i 


Ret tir Enam í n 
Firing of steel parts to which porcelain enamel suspersion has been previously applied, usually by spraying. Wet 
process enamels are “matured” in enameling furnaces of this type, at temperatures around 1500 F. The tendency in 
recent practice is to lower firing temperatures, especially for enameling the surfaces of products made of aluminum. 


irface irregularities 


t 


> dry process consist t 


s of dust- 
ground frit on the 

timony, Zir- ground coat of a part heated to a 
pigments about 1600 F. The part is then 

f cobalt, returned to the firing furnace. This 
process is usually repeated, to build 

up the desired thickness; on cast 

iron, this is usually 0.04 in., wit 


Application Methods 


Porcelain enamels are applied to a minimum of 0.025 in. Enamel 


il products by the wet or dry thicknesses are usually greater in 
sses. The dry process is the the dry than in the wet process. 
method, and is now used The wet process is the newei 
almost exclusively for cast iron method, and is preferred for sheet 
parts. In the dry method, a wet metal and medium and small cast- 
“ground coat” is first dipped or ings. Finely divided frit is milled 
spraved on the casting Ground with clay and certain electrolytes, 


coats are applied mainly to give to form a suspension in water called 


m 


etter adherence between cover coat “slip.” Ground-coat enamels are 

and base metal, to prevent surface usually applied to sheet steel by 

ioned and melted hei ts that might result from in- dipping and draining; one or two 

approximately 2: . T! action of base metal and cover cover coats are then applied by 
» 


in mixture i ! in | vat, to prevent oxidation of cast spraying. The parts are returned 
at high temperatures, and to to the oven for water removal be- 
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colors are meited in the Iri strong 


dark colors 

Of these types the "white opa 
que” enamels are of most interest 
to product designers They are 
used on most appliances, and ca 
be colored. These materials can be 
classified according to opat ifiei 


color and acid resistance: 





Zirconium-base opacifiers: Enam- 
els containing these materials ca! 
be made in white and colored fin- 
ishes, but all are non-acid resistin; 
Thus, some colored electric ranges 
have certain parts made of zircon- 
ium enamels, but parts expected t: 


contact food receive a “dust coat” 






of acid-resisting enamel. One alka 








resistant zirconium type is some 
times applied to washing machines 
They are more resistant to thermal 


shock than antimony types 













Ant imonu-bast opacifiers The 
enamels can be produced in bot 
acid- and non-acid resisting type 

These can be produced in eve 
greater acid resistance than t 

titanium types if needed, but a: 
intermediate coat is required. The 


can be made in both white a: 







colored effects, and are available 
opacities ranging from about 60 


to 75 percent light reflectance 











Rettinger Enamel Corporation 


Suspension of finely-ground porcelain enamel frit in water is sprayed onto Titanium-base  opacifiers: Re 
metal part through an air spray gun. Water content is carefully controlled. cently titanium opacified enamels 
If coating must be uniform, parts are weighed before and after spraying. have aroused interest be 








ause 


tween coat applications. The parts Two new developments in the porcelain enamel field are enameling directly 
are then fired in an enameling on aluminum extrusions (shown below) and the greater use of color in enamels. 
Th Kawneer Ce 























mpany and Ferro Enamel! ¢ 





furnace at temperatures somewhat 
lower (1400-1550 F) than those 
used in the dry process. Recent 
practice is to lower firing tempera- 
tures, especially for  enameling 


such materials as aluminum 


Types of Enamels 





Porcelain enamels are difficult to 
classify, in the same sense that 
metals or plastics can be subdivided 
into “families” of materials. An 
over-all classification might be , 
made on the basis of color and 
transparency: (1) "White opaque" 
enamels these enamels are opaci- 
fied with zirconium, antimony and 
titanium ompounds ; 2) clear 


glasses—strong “pure” colors are 











created by adding 










is made 


ital 


their ability to be applied in thin 
coats, and high resistance to acids, 
scratching and thermal shock. De- 
velopment of a titanium-bearing 
sheet steel has enabled one-coat 
enameling of some appliances, with 
consequent elimination of a ground 
coat. This is made possible also by 
the excellent covering power of 
these enamels. This development 
will be described later in greater 
detail. At present these enamels 
can be finished in white only. 


Properties 


ABRASION RESISTANCE. Porcelain 
enameled metal parts have a hard 
durable finish—“hardness” is usu- 
ally considered as a measure of 
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ability to resist abrasion or scratch- 
ing. The most common method of 
determining hardness is the scratch 
test, using Moh’s scale, in which an 
attempt is made to scratch the por- 
celain enameled surface’ with 
samples of minerals of varying de- 
grees of hardness. If the porcelain 
enamel is scratched by a particular 
mineral it is softer than the min- 
eral and the next lower scale is 
tried. The highest numbered min- 
eral which will not scratch the 
enamel is given as the hardness 
number of the enamel. Most porce- 
lain enamels have a hardness num- 
ber between five and six in the 
Moh’s scale. This is comparable 
to a Brinell hardness of about 500 


or a Rockwell “A” of about 70, and 
is considerably harder than organic 
finishes and most plastics. Some 
recently developed enamels are so 
hard that it is difficult to scratch 
them with a sharp tool steel blade; 
these have better scratch resistance 
than many metallic coatings. 

The following table shows results 
of a scratch adaptation of the Por- 
celain Enamel Institute standard 
gouge apparatus, as reported by 
Dr. G. H. Spencer-Strong of the 
Pemco Corporation: 


Readily 
Visible 


First 
Visible 
Scratch, Scratch, 
Finish grams grams 
Organic A... 60 60 
Organic B 28 40 
Chrome Plate... 20 20 
Titanium Enamel. 1600 2000 
Organic coating A is a new 420 F 
type material, while organic coating 
B is the alkyd-urea type widely 
used in industry. Since a modified 
silicone showed a hardness slightly 
less than organic coating B, the 
two may be considered as compar- 
able. The reduced resistance of 
the chrome plate to scratching was 
intensified by the high polish of 
material used in the test. The hard- 
ness and abrasion resistance of 
porcelain enamels contribute to its 
“smoothness”. The characteristic 
of low friction is responsible for its 
use in conveyer piping in grain ele- 
vators, and as bearings and guides 
in textile machinery. 


THICKNESS. The thinner the enamel 
coating the less tendency there will 
be for the enamel to sustain dam- 
age when subjected to mechanical 
shock. Improvements in enamel 
frits enable much thinner coatings 
to be applied—thicknesses are 
about 20 percent of those required 
fifteen years ago. 


CHEMICAL AND CORROSION RESIST- 
ANCE. When choosing an enamel 
for best corrosion resistance, type 
of metal, product to be enameled, 
and expected usage must all be 
considered. 

Porcelain enamels are not resist- 
ant to the action of hydrofluoric 
acid or strong alkalies. Acid re- 
sistance in porcelain enamels varies 
from non-acid resisting enamels to 
the highly resisting chemical ware 
enamels, which are used as linings 
for tanks, pipes, valves, and similar 
equipment. Relative acid resistance 
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of porcelain enamels can be rated 
in accordance with standard grades 
established by the Porcelain Enamel 
Institute. These run from the 
highest acid resistance, Class AA, 
to the lowest, Class D, as follows: 
AA, A, B, C, D. "Acid-resisting' 
types do not rate below Class A. 

In a comparison test of organic 
and porcelain enamel coatings, a 
3 hr immersion in boiling water 
affected only the alkyd-urea, which 
showed a very slight blistering. 
When exposed to the humidity cabi- 
net for 200 hr, the porcelain enamel 
and the modified silicone were un- 
affected; the alkyd-urea showed a 
very slight blistering; the 420 F 
organic coating was unaffected in 
200 hr but after 14 days devel- 
oped a slight creaminess. 


WEATHERING. Resistance to weath- 
ering has been tested by the Na- 
tional Bureau of Standards, on 
porcelain enamel panels of various 
types exposed at Washington, D. C., 
St. Louis, Mo., Lakeland, Fla., and 
Atlantic City, N. J. As reported in 
the Journal of Research, January, 
1949 (by W. N. Harrison and D. G. 
Moore) results of the seven-year 
tests can be summarized as follows: 

l. There is good correlation be- 
tween acid resistance and the per- 
centage of initial gloss retained, the 
enamels of best acid resistance re- 
taining the highest percentage of 
their original gloss. 

2. No noticeable fading of ena- 
mels of class AA or class A acid 
resistance occurred, nor was there 
objectionable fading of class B 
enamels. Practically all class C and 
class D colored enamels, however, 
showed noticeable color change. 

3. Conditions at Atlantic City 
were slightly more severe than 
elsewhere on the acid-resistant 
enamels, but Lakeland conditions 
were most severe on the nonacid- 
resistant compositions. 


THERMAL RESISTANCE. Thermal 
resistance and thermal shock re- 
sistance of porcelain enamel is a 
function of the enamel composition 
and certain physical properties 
rather than any general type of 
material. All porcelain enamels 
show excellent resistance to heat up 
to 800 F. Special formulations 
will resist much higher tempera- 
tures. In general, titanium opaci- 
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fied and acid-resistant types of 
antimony opacified enamels show 
best thermal shock resistance. 

The heat emitting value of porce- 
lain enamel compares with other 
materials as follows: 


Reflec- 
Material tivity 

Aluminum, bright..... 4.0 96.0 
Aluminum, dull . i Ql 95.9 
Galvanized Iron, fresh. 4.4 95.6 
Stainless Steel, No. 7 

| eS er 13.6 86.4 
Stainless Steel, No. 2B 

BEN VL eere 
Porcelain Enamel, white 

overcoat 


Emis- 
sivity 


15.8 84.2 


77 22.6 


These values show porcelain enamel 
to be a heat resisting material that 
gives off heat rapidly; this is an 
advantage in heating applications. 


IMPACT RESISTANCE. Organic and 
porcelain enamel coatings have 
been tested for impact resistance 
using a drop weight test at 2, 4, 
and 6 ft-lb. In this test, the alkyd- 
urea coating was unaffected by the 
2 ft-lb blow but was broken by the 
4 and 6 ft-lb blows. The modified 
silicone was shattered by all three, 
and the 420 F type organic coating 
was very badly shattered. Porce- 
lain enamel was very badly shat- 
tered by the 6 ft-lb drop but was 
not as badly affected by the 2 and 
4 ft-lb drops as was the 420 F 
organic. However, when the porce- 
lain enameled metal sheet specimen 
was backed by 11/16 in. plywood 
it was unaffected by 2 ft-lb test. 
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Base Metal Design Factors 


CAST IRON M 


Cast tron parts, porcelain enameled in various colors 


Scale front, seat ring for soda fountain stool, malted 
milk dispenser drinking fountain bowl, and 
restaurant table base In these applications porce- 


lain enamel coatings are used for increased sales 


ippeal and excellent resistance to food acids 


astings sm 
inded corners and e 
n enamel 
and craze at 
enamel tends 
sharp edges wi 
through where the 

t 


astings should 


iniformly in 


process 


process 


Color in home appliances is now possible with 
porcelain enamel: These are only a few of the 
colors available in one line of gas ranges. Color 
pigments are mainly metallic oxides, which are 
mixed with the "white opaque" antimony or 
zirconium type frits. Red shades are made 
from cadmium and selenium compounds; blues 
and greens from cobalt, chromium, zine and 
aluminum oxides; yellow from cadmium sulfide 


and any intermediate shade can be obtained. 





AND STEEI 


removed ; 


Parts which are forme 

ill remain larg 
earance, are usually 
to warping tnan are 
signed so that a drawin 


Ss unnecessary 


stresses sé 


rom 
Recourse 


Titanium Enamel 





Finished in a special porcelain enamel 
coating, this submarine exhaust muffler 
must withstand severe thermal shock: 
After being heated to exhaust tempera- 
tures, the muffier is subjected to quick 
submersion in cold sea water. The coat- 
ing protects the steel from corrosive ef- 


fects of high temperature and salt water. 
Porcelain Enamel Insitute 


the 
enamels for 


there have been developed in 


past few years white 


sheet steel 


which are applied di- 


rectly on the metal in one coat. 


+ 


However, it is necessary to use a 
steel, of which sev- 
the 
One of them is a 
titanium alloy steel 
Inland 
Westinghouse, 
Namel". 


Ing 


special tvpe of 


eral have been developed by 
steel companies 
developed bv 
Steel in cooperation with 
called “Ti- 
This is a killed steel hav- 
greater but 
more surface defects than the usual 
rimmed steels 
cold 


vantageous if 


and 


soundness also 
enameling iron and 
steel. It would be 

Ti-Namel 
but 
sible since the titanium is a strong 


rolled ad- 
were a 
steel this is not 


rimmed pos- 


deoxidizer and hence would 
killed steel 


sufficient 


pro- 


duce a when added in 


quantities to completely 
combine with the carbon. 
The nominal 


Namel is 


composition of Ti- 
Carbon, 0.09 
max; manganese, 0.50 max; phos- 
phorus, 0.040 0.050 


Four 


percent): 


max; sulfur, 
max; titanium, 0.20 to 0.50. 


times as much titanium is required 


as carbon. Since titanium is ex- 


pensive, the aim is to keep the car- 


bon as low as possible. The present 


analysis runs about 0.06 percent 
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carbon and 0.30 percent titanium. 
One of the interesting properties 
of the new resist- 


steel is its high 


ance to sagging and warping at 


enameling temperatures; sag of 
ordinary enameling iron is 2 to 3 
times as great as Ti-Namel. The 
resistance of enameled parts to 
crazing at comparatively high 
temperatures is excellent. Enameled 
stove parts show no crazing around 
the burner openings after a period 
Also, the 
enameled Ti-Namel 
parts to thermal shock is quite high. 
The thin enamel coatings possibly 
part of this resist- 
is felt also that it also 
inherent 


of three to four years. 
resistance of 


account for a 
ance, but it 
is due to properties of 
the metal. Enamel coats applied 
to Ti-Namel do not fishscale regard- 
less of the degree of enamel adher- 
ence, since titanium forms a rather 
stable compound with 
the flow of 
through the metal sheet. 

This material was developed for 
the application of white cover coat 
enamels directly to the metal. This 
is being done successfully in pro- 
duction with 


hydrogen 


it resists hydrogen 


titanium acid resist- 
ing enamel, with the average coat- 
ing thickness under 0.010 inch. The 


resistance of these thin coatings to 
chipping is extremely good. 
titanium enamels have 


a reflectance of about 85 


The new 
percent, 
which is an improvement over the 
zirconium and older types for the 
same thickness of coating. They 
greater (white) 
stability, thermal shock resistance 
and acid resistance than the zircon- 
ium type; 


also have color 


abrasion resistance is 


Acid 
types is 


about equal. resistance of 


titanium about equal to 


acid-resisting antimony types. 


ACKNOWLEDGMENT 


Thanks due to the 
organizations, for supplying informa- 
tion and illustrations on which 
article is based: Armco Steel Corpor- 
ation, Middletown, Ohio; Bettinger 
Enamel Corporation, Waltham, Mass.; 
The Chicago Hardware Foundry 
Company, North Chicago, Illinois; 
Erie Enameling Company, Erie, Pa.; 
Ferro Enamel Corporation, Cleveland, 
Ohio; Fox Company, Cincinnati, 
Ohio; Hotpoint, Inc., Chicago, Illinois; 
The Kawneer Company, Niles, Michi- 
gan; National Bureau of Standards 
(Enameled Metals Section), Wash- 
ington, D. C.; Pemco Corporation, 
Baltimore, Md.; Porcelain Enamel 
Institute, Washington, D. C.; and 
Westinghouse Electric Corporation, 
Mansfield, Ohio. 


are following 


this 


Propucr ENGINEERING 


June, 195] 





Reducing C 


Of Extrusions 


FRANK McL. MALLETT, OHIO STATE UNIVERSITY 


IN CONSIDERING THE DESIGN of an ex- 


truded part two things are presup- 


posed. First, it is assumed that a cost 
analysis has been made to show that 
the part in question can be more eco- 
nomically made from an extrusion than 
from some other form of material, such 
as a forging, weldment or sheet. And 
second, it is assumed that the designer 
has already searched through catalogs 
of available extruded shapes and has 
not found a shape that will satisfy his 
particular structural and functional 
needs. By an “available extrusion” is 
meant a shape which is a standard 
warehouse item or a shape for which 
the supplier already has the extrusion 
die on hand. 


Price Basis 


Before considering production de- 
sign details, the factors that determine 
the cost of an extruded shape should 
be considered. As in any material pro- 
curement problem, the size of the 
order affects the price. Here this fac- 
tor is important only to the extent of 
pointing out that, if the same shape 
can be used for more than one part 
in a machine or assembly, it will in- 
crease the size 0: the order for that 
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shape and thus lead to cost savings. 

The cost of the extrusion die must 
be considered. This depends on the 
overall size or diameter of the circle 
that encloses the cross-sectional shape 
of the extrusion. However, this size 
is usually determined by structural or 
functional requirements, so there is 
little that can b done to reduce costs. 
Furthermore, this die charge is a rela- 
tively small part of the total cost and 
therefore low compared to the cost of 
forging dies or sets of rolls for the 
roll-forming of strip stock. 

The base price assumes standard 
tolerances and lengths within the stand- 
ard range. If lengths over the usual 
maximum of 36 ft are desired, a cost 
analysis should be made to determine 
the relative cost of making the part 
from one piece or from more than one. 
There is an addition to the base price 
per pound for shapes weighing less 
than 0.1 Ib per linear foot, or meas- 
uring less than 0.0833 sq in. in cross- 
sectional area. 


Shape Factor 


Although consideration of die 
charge, extra lengths, tolerances and 
size of order must not be neglected, 


the really important factor in the cost 
of an extruded shape is a ratio called 
the “shape factor.” 

Friction between the metal being ex- 
truded and the edges of the hole in 
the die is a retarding force and this 
friction increases as the perimeter of a 
cross-sectional shape becomes greater. 
On the other hand, the force exerted 
on the metal being extruded is a prod- 
uct of the extrusion pressure exerted 
by the ram and the area of the cross- 
sectional shape. Therefore, the diffi- 
culty of extrusion, which increases 
with increasing perimeter, decreases 
with increasing area. Thus the ratio 
of perimeter to area will be a measure 
of extrusion difficulty, and it is not 
surprising that the base p per pound 
is made to depend on this ratio. 

The shape factor is defined as the 
ratio of the perimeter in inches to the 
weight in pounds of one foot of the 
extrusion. Since the weight of one 
foot is the product of twelve times 
the area in square inches times the 
pounds per cubic inch, the shape fac- 
tor F is 
perimeter in inches 


F = 0.83 z : 
area in square inches 


(1) 
where the numerical factor is computed 
for aluminum alloy 24S-T and is arbi- 
trarily used for other alloys including 
magnesium. 

Fig. 1 shows how the cost per pound 
for extruded shapes rises with increas- 
ing shape factor. For this graph the 
abscissa is the shape factor F and the 
ordinate is a relative price scale in 
which the base price per pound of 
0.040-in. sheet aluminum alloy 24S-T 
is taken as unity. On the same scale, 
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| Note:- C is relative cost per pound of 24S-T4 extrusion, 


on scale where unity is cost of 0.040 24S-T3 sheet. 
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This chart does not apply fo hollow shapes DP 





Extrusion cost, 











20 25 
Shape tector, F 


Fig. 1—For shape factors up to 34, the cost of extrusions increases almost parabolically. Above this critical value, the cost rises more 


sharply. 


the price per pound of 0.020-in. sheet 
is about 1.21 and of 0.81-in. sheet, 
bout 0.88. The increase in cost 

ith increasing shape factor is seen to 
be non-linear and, compared to a para- 
bola which approximates the smoothed 
curve for F less than 34, there is a 
noticeable change in the rate of in- 
crease 

Because of the almost unlimited va- 
riety of shapes that extrusions can 
take, it is impossible to give a formula 


for shape factor in terms of the di- 
mensions of the shape. Formulas 
would have to be derived for each sepa- 
rate shape. However, many of the ex- 
isting extruded shapes have constant 
thickness, especially if fillet and corner 
radii are ignored. Fig. 2 shows some of 
the common shapes for which T is the 
thickness and L is the sum of the leg 
lengths (A plus B or H plus W). A 
closely approximating formula for the 
shape factor for these sections is 


Fig. 2—Common extruded shapes having uniform thickness T. Sum of leg 
lengths A and B or H and W is the term, L in the shape factor formula. 


Fig. 3 


g. Curve represents shape factor equation for extrusions having uni- 
form thickness T. Symbols F! and K are functions of T and K, respectively. 


Ordinate is a relative price scale in which base price per pound of 0.040-in. 24S-T alloy sheet is taken as unity. 


F = 1.67 (T* + L*) (2) 


The term containing L generally con- 
tributes very little to F because L is 
usually large compared with T. There- 
fore, in a great many cases, the for- 
mula can be simplified to take the 
following form 


F = 1.67/T 


Fig. 3 is a chart for Eq (2) which can 
be used for quick determination of 
shape factor For shapes of uniform 
élan. 

The effects of these shape relation- 
ships on design are significant. For 
extrusions of uniform thickness, the 
shape factor can be lowered by increas- 
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MINIMUM THICKNESS VS. 





Minimum section thickness , T min n 








6 
Diameter of enclosing circle, O, in 


Fig. 4—Once the diameter of the circle that encloses the cross-section of a given shape is known, the minimum leg thickness consis- 


tent with economical production can be determined. Chart does not apply 


ing the thickness. This, in turn, in- 

eases the weight. The cost per pound 
is lowered and the number of pounds 
increased. However, there is a critical 
value of the shape factor above which 
the opposite is true. For shape factors 
above 34, the critical value, the cost 
can be reduced by increasing the thick- 
ness. The designer should therefore 
avoid shape factors above 34. In case 
functional needs demand a higher 
shape factor, some other solution to 
the design problem should be found 
and a careful cost analysis made to 
letermine whether or not the alterna- 
tive design is cheaper than a high- 
shape-factor extrusion. Of the many 
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common available shapes, few have 
factors exceeding 34 so that major 
revisions for any given design are 
seldom necessary. 

Other valuable data can be obtained 
from Eq (2). Taking 34 as the maxi- 
mum shape factor, the minimum T 
for large values of L is about 0.050 
For T equals 0.06, the minimum L is 
about 0.27; for 0.07, the minimum L 
is about 0.16 and for 0.08, the mini 
mum L is about 0.13. In actual de 
sign, these minimum L requirements 
do not prove to be very restrictive. 

Computations for some of the solid 
geometrical shapes are also of value 
Table I shows minimum area and di- 


0.0 


Thickness (unlorm),T, in. 
í—^—————— Sá 
LE eden 


to hollow shapes for which Tin is larger. 


Table I—Minimum Area and Dimensions 
for Common Shapes 


Minimum 
Area, 
sq in. 


Dimension, 
in. 


Shape 


D=0.109 
S =0 lll 
W 0 083 
W 0 067 
W=0 061 


Circle, diameter D 
Square, side S 
Rectangle, L = 2W 
Re ctangle, L SW 
Rectangle, L 10JF 


0.0094 
0.0123 
0.0138 
0.0222 
0.0372 


mensions for some ot the common 
shapes, computed on a basis of a 
maximum shape factor of 30. Of 
course, these common shapes are not 
always extruded, because some can be 
procured as bar and rod stock. Never- 
theless, Table I is useful because some 
extruded shapes approximate these 
common shapes, and therefore the table 
gives an approximation of the size limi 
tations that shape factor places on such 
shapes. Here again, the limitation is 
not serious, the minimums being rela 
tively small. 


Overall Size 


Another limitation on the design of 
extruded shapes is the overall size, 
which is determined by the diameter 
of the smallest circle enveloping the 
shape. This limitation is not so much 
one of cost, but rather one of pro- 
curement. The diameter of this en- 
closing circle controls the size of the 
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die, which in turn is limited by the 
size of the extrusion presses. Before 
designing an extruded shape with an 
overall diameter greater than 10 in., 
a check should be made to determine 
whether there is a sufficiently large 
press available. 

The upper limit on overall size is not 
the only size factor that must be con- 
sidered in design. When the diameter 
of the enclosing circle is large, it be- 
comes increasingly difficult to force the 
metal through thin sections in the die, 
especially if one part of the shape is 
thick and another part is thin. Fig. 4 
shows suggested minimum thicknesses 
plotted against D, the diameter af the 
enclosing circle. Another way of ap- 
plying this limitation is to lower the 
maximum allowable shape factor for 
larger values of D, but this method is 
not recommended 


Die Projection 


An extruded shape containing a 
channel-like section necessitates a pro- 
jection on the die. If this projection is 
too long for its width, the force of the 
metal against it during the extruding 
process will cause it to bend or even 
break. The length of such a projection 
should not be more than three times its 
width of such alloys as 14S, 17S, 24S 
and 75S. It can be four times the width 
for alloys such as 3S, 53S, 61S and 
for magnesium alloys. If the func- 


Table II—Standard Tolerances for Metal- 
Dimensions in Cross-Section of 
Extruded Shapes 





Dimension (4), in Tolerance, in. 
d « 0.125 4-0 .006 
0.12524 « 0.25 1-0.007 
025 24-2 0.50 SUR UU 
0.50 24« 075 10.009 
0.75 a 1.00 +0 010 
1.00 =d< 1 50 +0.012 
150 24d 2.20 +0.016 
200 3d 4 00 +0 024 
400 Sd< 6.00 +-0 034 
00 2d< 8 00 +0 044 
8 00 2d <10.00 +0 O54 
10.00 234 <12.00 +0 064 
12 00 24 <14.00 +0 074 
14.00 24215 00 +0 O80 


Fig. 5—The dimension "1.50" is a metal dimension at the left end of the channel and 
a space dimension at the right end. The proportions of this part are not in accordance 
with good extrusion design because the necessary die projection would be subjected to 
an excessive bending load. 


i 


tional needs of a part dictate a deep 
channel of dimensions at variance with 
the above, the part can be extruded 
with the legs forming a “V”. After ex- 
trusion the legs are bent to the de- 
sired parallel position. This extra op- 
eration increases cost, but in some 
cases is justifiable. 
Radii 

Corner radii are not of extreme im- 
portance in extrusion design, although 
they do help to extend the life of the 
die. A minimum radius of 0.01 in. 
is generally recommended for both 
corner and fillet radii. Many standard 
shapes embody only the minimum 
radii, while some uniform-thickness 
shapes incorporate both corner and 
fillet radii that are equal to the 
thickness. 


Lengths of Extrusions 


When extruded pieces are ordered 
in lengths ranging from 3 to 36 ft, 
there is no extra charge. Shorter pieces 
carry a premium rate, as do longer 
pieces up to a maximum of 90 ft. 
For shapes of relatively large cross- 
sectional area, an extra long length 
requires a large capacity press. Here 
again, the availability of proper equip- 
ment should be checked. 


Tolerances 


Standard tolerances should be used 
whenever possible. With simple 
shapes, it is sometimes possible to use 
smaller tolerances, but this is not ad- 
visable except with permission from 
the supplier. With complicated shapes, 
it is sometimes necessary to have tol- 
erances even larger than standard. 
Again, the advice of the supplier 
should be sought. 

For tolerances on the dimensions 
of cross-sectional shapes, it is neces- 
sary to distinguish between metal di- 
mensions and space dimensions. A di- 
mension that is at least 75 percent 
metal is called a metal dimension; 
otherwise it is a space dimension. An 
example of this distinction is the shape 
in Fig. 5. The 1.50 dimension is a 





metal dimension at the closed end 
and a space dimension at the open 
end. These two kinds of dimension are 
subject to different standard tolerances. 
The space-dimension tolerances vary 
with the length of the extended legs 
and can be from two to three times the 
metal dimension tolerance. For the 
example shown in Fig. 5, the tol- 
erance for the 1.50 dimension at the 
closed end would be, from Table II, 
+0.016. At the open end it would 
be +0.050. In the few unusual cases 
where this increase in tolerance would 
not be acceptable for functional rea- 
sons, the supplier should be consulted. 
An increase in price would almost cer- 
tainly result if closer tolerances were 
specified and this increase would have 
to be justified before a design is ap- 
proved. 

In addition to the tolerances on 
the dimensions of the cross-sectional 
shapes, there are four other types 
of tolerance that should be considered. 
These are listed in Tables III through 


VI, inclusive. 


Table IlI—Standard Straightness Toler- 
ances for Extrusions 





Allowable 
deviation 
from straight, 
per ft of length, in. 


Diameter of 
enclosing circle, in. 


Under 114. least thick- 





0 0500 
ness 0.0/4 or under 
Under 114, least thick- 0.0125 
ness over 0.094 
114 and over 0.0125 


Table IV—Standard Tolerances on Twist 
of Extrusions 


Allowable twist 


Diameter of per ft of length, 


enclosing circle, in. 


deg 
Under 15 1 
1% to 3 lg 
3 and over X 


Table V—Standard Tolerances on Angu- 


lar Dimensions of Extruded Shapes 


Tolerances 
on angular 
dimension, deg 


Minimum thickness 
in shape, in. 


Under 0.188 +2 
0.188 to 0.750 +1% 
0.750 and over +1 





and Fillet Radii of Extruded Shapes 





Size of radius, in. Tolerance, in 





** Sharp " corners +1/64 
Under 0.188 +1/64 
0.188 and over +10% of radius 


Table VI—Standard Tolerances on Corner 
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Fig. 1 


PIN HOLE EXTRUDED-—- 


p / 
P 
(B) 


«--SHEET METAL 
V 


Typical hinge application on the engine access door of an experimental Martin airplane. 


DRILLED PIN HOLES--- 


p / 


Fig. 2—Forms of piano-type hinges used in aircraft applications. (A) Leaf bent up of sheet metal. (B) Leaf made from an 
extruded section with pin hole formed in extrusion. (C) Leaf with pin hole drilled in bar stock or in an extruded section 


Hinges for Fastening 


HAROLD G. BRILMYER 


Structural Research Engineer, 
The Glenn L. Martin Company 


TO IMPROVE ACCESSIBILITY, it has been 
common practice in aircraft design to 
use piano-type hinges for attaching 
access doors to air-frames. The load 
carried by the hinges in such an assem- 
bly is usually quite small and the ordi- 
nary bent-up sheet metal hinges have 
proven to be satisfactory. To save 
weight, however, and at the same time 
to be able to manufacture more com- 
plex hinge configurations, it soon be- 
came the practice to machine the hinges 
from high strength aluminum alloy ex- 
trusions. 

As a result of this practice, the use 
ENGINEERING 
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Structural Parts 


of the piano-type hinge has been ex- 
tended to highly loaded non-rotating 
applications, such as attaching wing 
tips, cowlings, wing leading edges, and 
stabilizers, wherein the particular 
assembly can be quickly removed by 
simply pulling the pins out of the 
hinges. While hinges of this type as 
currently designed do fulfill their pur- 
pose, they could with some modifica- 
tion of their dimensional proportions 
be structurally more efficient when 
judged on a strength weight ratio. 
Three forms are shown in Fig. 2 in 
which piano-type hinges are available 
Type A hinges are bent-up of sheet 


metal; these are made of steel and of 
aluminum. They are available only in 
the simple flat leaf as shown and are 
recommended for lightly loaded ap 
plications since the bent-up tangs 
open under a relatively low load 
Type B hinges have their leaf part 
manufactured from 53S or 61S alu 
minum alloy extrusions, in which the 
pin hole is formed during extrusion 
through the die. The leaf section can 
be extruded into almost any desired 
shape and has no seam at the tang to 
open under load. Close quality control 
is necessary, however, to insure that 
the material adjacent to the pin hole 
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Fig. 4—Ultimate strength data for drilled pin hole hinges made of three different aluminum alloys. 


does not contain defects as a result 
of incomplete welding of the tang 
during extrusion, This hinge has been 
restricted to applications, where the 
loads are low or where large safety 
factors can be maintained. 

Type C hinges have drilled pin 
holes. These hinges are fabricated 
from the 24S and 75S aluminum alloys 
in which it would be difficult or not 
practical to form the pin hole in an 
extruding operation. Type C hinges 
are either machined from bar stock or 
from extruded sections. The high cost 
of drilling the pin holes in long hinges 
has restricted these hinges to the more 
highly loaded non-rotating applica- 
tions. 

In presenting the following non- 
dimensional method of analysis for 
hinges having drilled pin holes loaded 
as shown in Fig. 3, use will be made 
of the data contained in North Ameri- 


Applied 
food 


Fig. 3—Test loads on specimen 
hinge having drilled pin holes, 
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can Aviation Report No. NA-48-630 
General Hinge Tests (24ST, 75ST 
and 61ST aluminum alloy), May 26, 
1948. 


OPTIMUM DESIGN OF STRUCTURAL 
HiNGES. The parameters that affect 
optimum design are: Hinge material, 
edge distance of the pin hole, length 
of the tang, diameter of the pin, and 
pin material. 
Where 

P = test ultimate load per tang, lb 

D = pin dia, in. 

W-= tang length, in. 

E = edge distance, in. 
the series of test curves shown in Fig. 
3, in which the ordinates are P/D? and 
the abscissas are W/D were obtained 
by plotting the ultimate strength data 
given in the North American Avia- 
tion report. 
Where 


S = strength of pin in single shear, psi 


the ordinates for the values of the 
single shear strength of pin indicated 
at the right of Fig. 4 are plotted from 
the relations 


P = 2 (x D*/4)S 
or 

S — 0.636 (P/D?) 

A balanced design is obtained when 
a choice of W, D, and P/D? yield a 
value equal to the single shear strength 
of the pin. 


EXAMPLE 1. For a hinge of 61ST 
material, an E/D ratio of 2, and a pin 
shear strength of 160,000 psi; a W/D 
ratio of 3 (from Fig. 4) gives a bal- 
anced design. 


EXAMPLE 2. For a hinge of 24ST ma- 
terial, an E/D ratio of 1.37, and a pin 
shear strength of 100,000 psi; a W/D 
ratio of 2 (from Fig. 4) gives a bal 
anced design. 


EXAMPLE 3. For a hinge of 75ST ma- 
terial, an E/D ratio of 1.85, and a pin 
shear strength of 100,000 psi; a W/D 
ratio of 1 (from Fig. 4) gives a bal- 
anced design. 


GENERAL DISCUSSION AND PROPOSED 
CRITERIA. The curves of Fig. 4 indi- 
cate that for a given edge distance 
and pin diameter, an increase in tang 
length will not always result in in- 
creased strength and may result in de- 
creased strength. This decrease in 
strength from an increase in W/D re- 
sults from the bending of the exces- 
sively long pin that concentrates the 
load at the corner of the tang, result- 
ing in an early "tearing 'failure. To 
get the best strength weight ratio, the 
choice of W/D should fall on the 
straight line portion of the curves. 
The curves of Fig. 4, give optimum 
W'/D ratios that are not practical un- 
der the present machining limitations, 
and the new tooling costs required to 
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produce hinges having these optimum 
ratios would be excessively high. Be- 
cause of tooling difficulties, the mini- 
mum practical value attainable for W 
appears to be 44 inch. 

It should be noted that the test 
curves shown on Fig. 4 are only valid 
for the particular ratio of E/D indi- 
cated. 

The slope of the straight line por- 
tion of the test curve, as a result of 
the choice of ordinates and abscissas, 
is actually the bearing strength of the 
material. The validity of this statement 
is easily checked as follows: 


Bearing stress = (Load, lb) / (Bearing area, 
sq in.) 


E P WD 
ys -( »)/( D P 

The straight line, indicated on each 
of the curves in Fig. 4, was drawn 
through zero at a slope equal to the 
bearing value given in Table I, these 
values are taken from ANC-5, "The 
Strength of Metal Aircraft Elements.” 
The actual bearing strength of the 
test specimens and the straight lines 
show good agreement. 

The design curve for any other ra- 
tios of E/D would be constructed in 
the same manner, that is, by drawing 
a straight line through zero having a 
slope equal to the bearing strength of 
the material at the ratio of E/D to be 


P/ D° 
W/D 


Table I—ANC-5 Bearing Allow- 
ables for Plate Material 


| 
Ulti- | Yield, | 1.5 X 
mate, | psi | Yield, 
psi | psi 


Material 


E/D 





61ST 
24ST 
75ST 


88,000 | 56,000 84,000 
90,000 | 60,000, 90,000 
154,000 | not Pus 
critical 
| | | 


2.0 
a 
2.0 


used. The article “Analysis of Lugs 
and Shear Pins Made of Aluminum or 
Steel Alloys” by Cozzone, Melcon and 
Hoblitt, PRODUCT ENGINEERING, May 
1950, p 113, contains comprehensive 
data on bearing allowable for prac- 
tically all edge distance in steel and 
aluminum and is recommended for 
use in the construction of any new de- 
sign curves. 


Conclusions 


TANG LENGTH. Commercially avail- 
able aircraft hinges have a tang length 
of § in., giving ratios of W /D that ex- 
ceed the optimum desired for small 
pin diameters. A standard tang length 
of à in. would raise the efficiency of 
hinges to the level required for struc- 
tural applications. 


HINGE MATERIAL. Assuming constant 
edge distance and pin diameter, the 


optimum tang length becomes smaller 
as the higher bearing strength material 
is used. Considering the materials 
tested, it appears that 61ST aluminum 
alloy in optimum design would give 
more reasonable tang lengths. Alloy 
75ST, however, requires extremely 
small tang lengths because of its high 
strength and its sensitivity to large 
W'/D ratios. 


Pin Hoe Epce Distance. The bea 
ing strength of materials increases in 
proportion to the increase in edge dis 
tance. Therefore, maintaining reason 
able tang lengths, it is recommended 
that an edge distance of 1 to 14 
times the pin diameter be used. This 
ratio of E/D will give optimum ratios 
of W'/D that are greater than the 2D 
edge distance tested. 


Pin MATERIAL. The choice of pin ma 
terial has usually been based on corr 
sion resistance, with the preference b 
ing given to stainless steel. These pins 
have a high shear strength equal to 
or greater than that of heat-treated 
alloy steel wire. 

The acceptance of the j in. tang 
length as a standard, desired by all 
hinge users, would soon amortize the 
expenditures tha* hinge man 
must make for the new tools needed t 
produce the optimum design 


Reliability Report on Electronic Computers 


Large-scale electronic computers 
have received widespread attention 
since the war, but only a very few have 
reached the stage of regular produc- 
tive computational activity. Since its 
dedication in June 1950, the National 
Bureau of Standards Eastern Automatic 
Computer (SEAC) has solved a large 
number of important problems. Until 
now, little or no reliability informa- 
tion has been available on any post- 
war high-speed electronic computer in 
regular use. 

The new electronic computers are 
highly intricate, with tremendous num- 
bers of components and connections. 
SEAC contains some 11,000 german- 
ium diodes, 800 vacuum tubes, 500 
pulse transformers, and 100,000 sol- 
dered connections. Failure even for 
a millionth of a second of a single one 
of these myriad connections and com- 
ponents will result in computer mis- 
function. These factors impose ex- 
tremely severe design, construction, 
and maintenance requirements. Yet, 
tests show SEAC to be a highly re 
liable equipment. 

Operations were scheduled on a 24 
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hours-a-day, seven-days-a-week basis 
during October, November, and De- 
cember, 1950. In general, of each 
week's 168 hr, 16 were reserved 
for preventive maintenance, while 76 
hr were allocated to engineering de- 
velopment and testing of new com- 
puter equipment. The remaining 76 
hr were devoted to SEAC's primary 
mission, the solution of problems. 

For the entire three months, 72 per- 
cent of the total time assigned to prob- 
lem solution was "good" time. Week 
by week during the period the relia- 
bility trend was irregularly upward, 
with the figure reaching a high of 96 
percent for the last week. 

The “good” portion of the time 
dedicated to problem solution was 
that in which (1) either problem solu- 
tions or coding checks were turned out 
correctly by the machine, or (2) the 
machine was in good operating con- 
dition but idle. The machine was ac- 
tually solving problems correctly dur- 
ing more than half (52 percent) of 
the time assigned to problem solu- 
tion; coding checks took 17 percent 
of the time; and during only about 


3 percent of assigned tim 
machine in order but idle 

“Down” time—28 percen 
total hours allotted to problem 
tion—was a combination of time 
because of machine misfunction during 
problem solution (including the tin 
used for re-running problems), ti: 
lost while machine difficulties 
being diagnosed and remedied, 
time during which the machin 
out of order and idle 

SEAC was producing correct sol 
tions during some 516 hr in the la 
three months of 1950. Since the 
chine can add or subtract pairs of 1 
digit numbers up to 5,000 ti: 
sec, and multiply or divide them 
times per sec, an enormous number 
of individual mathematical operati 
are performed in cach functioning 
hour. The great speed of the 
computer makes feasible the solut 
of lengthy problems. Because of its 
speed, such a computer, e 
“down” a considerable percentag 
the time, may have a much hig! 
output than the best prewar mech 
ical computer working full 
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DR. JOHN H. CURTISS, who points out the 
changes mathematicians are effecting in the basic 
pattern of industry, is Chief of the National Ap- 
plied Mathematics Laboratories of the Bureau of 


Standards. He has authored a number of papers on 
mathematics and is active in several societies. 


SEAC, the Bureau's abbreviation for its electronic computer, combines 
a vast number of simple operations into a complex, high speed sequence 
by means of which it can calculate answers to many difficult problems. 


Mathematics for Design, 


COMPUTING MACHINES have received considerable atten- 
tion in newspapers and general magazines in the past two 
years. Editors have had a field day speculating about ma- 
chines that "think" 

Do computers have a logical place in industry? What 
type of problems can they solve? When can they be used 
to best advantage? Should industry make greater use of 

mathematical specialists than in the past? Dr. J. H. Curtiss, 
head of the mathematical division of the National Bureau 
of Standards, has some definite ideas about these and 
other questions affecting the role of mathematics in indus- 
try—and showed no hesitancy in speaking on them when 
interviewed by PRopvcr ENGINEERING with a portable 
recorder 


PE—Isn’t it true, Mr. Curtiss, that mathematics is playing 
an increasingly important role in industry? 


CURTISS—Yes, applied mathematics is on the threshold 
of a really revolutionary development. Numerical answers 

hysical problems can now = obtained at hitherto 
undreamed of speeds by high speed computers. Moreover, 
over the last 20 years, there has been a phenomenal growth 
in the field of mathematical statistics 
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PE—When you refer to mathematical statistics, do you 
have in mind statistical methods of quality control ? 


CURTISS—That among other applications. In simplest 
terms, mathematical statistics is the application of the 
theory of probabilities to practical problems, as for ex- 
ample, to production quality control problems. However, 
statistical methods can also be used in research and testing 
activities. In test and research, two analyses are required: 
a pre-analysis of experiments—sometimes called design of 
experiments—whereby the patterns and methods of col- 
lecting data are set up so that they will produce data that 
are valid and reliable; a post an alysis of the data collected 
from the experiment, in which the data are processed, in- 
terpreted, and used as a basis for inferences. This insures 
that the greatest amount of information is obtained from 
any given test or experiment. Modern mathematical sta- 


tistics provides highly useful mehods and tools for both 
these analyses. 


PE— Besides its use in setting up inspection quality control 
procedures and other standards, mathematical statistics 
appears to find application in scientific development work 
Isn't it true that some of these problems are so complex 
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LESS COMPLEX PROBLEMS—but problems which are still too large for manual computing methods—are pre- 
sented to the IBM punch-card machines for solution. The newest is the 4 unit Card—Programmed Calculator to which 
instructions as well as numbers can be given. The machine is shown in operation at the computing center of NBS 


Research and Production 


that mathematical specialists are needed to solve them 
that interpretation of the problems is beyond the realm of 
the ordinary engineer in government or industry? 


CURTISS— Yes, that's perfectly true. Certainly, an ex- 
ample of this is the growing complexity of war—of the 
methods of making war. The first World War has com- 
monly been called the chemist's war. The second World 
War was the physicist’s war. There are men who say that 
the third World War, if it occurs, will be the mathema- 
tician's war! 


PE—Would you mind explaining this a little more fully? 


CURTISS—Nearly all phases of the art of war present 
problems for the mathematician. For example, defense 
networks against attacking airplanes, and guided missiles, 
and many other modern wear .s are based on theories of 
extreme complexity. Another example is the science of 
operational analysis which came into being in World 
War II. In this, data are analyzed using both mathematical 
and physical methods, and the conclusions reached form 
the basis for decisions as to both overall or immediate stra- 
tegy, as the case may be. 

Propuct ENGINEERING 1951 


JUNE 


Computers Cannot Think For Themselves 


PE—We have heard the expression made about computers, 
"Let's record everything in sight and the machine will do 
the rest." Would you care to comment on this? 


CURTISS—Certainly a computer is a highly complex in 
strument, but even though it may be able to perform its 
intended function with great accuracy and precision, the 
truthworthiness of its answers depend upon the trustworthi- 
ness of the raw data themselves. 


PE—Are we to infer from this then that you do not con- 
sider the computer a mechanical brain? 


CURTISS—Right. Machines are stupid. Unlike a human 
computer, who can understand a variety of different orders 
given by another human being, the machine must have 
a problem very carefully and very adequately prepared, 
and the problem must be stated in the limited language 
understood by the machine. Even with a fully automatic 
computer, it is usually necessary to break down a problem 
into simple little routines. These limitations point up 
another problem, that of the need of re-writing large 
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ELECTRONIC SORTER is another new IBM machine. Cards punched to represent numeri- 
cal data are sorted electronically before they are run through an IBM punched-card computer. 
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gives an answer that can be con- 
quantity, whereas only a theoretical 
ly be obtained 


several computing machines in the 
of the National Bureau of Stand- 


objective, of course, is to provide 
mn high speed machines to other 
Until recently, our largest machines 


have been IBM electronic punch card machines. Now in 
operation here in our laboratory, however, is a really high 
speed automatic computer which is called SEAC—Stand 
ards Eastern Automatic Computer. Another similar ma- 
chine is being completed in the computing laboratory of 
the Institute of Numerical Analysis on the west coast 
That computer is called the NBS Western Automatic Com 
puter, or SWAC for short. 


PE—Have these new automatic machines, then, superseded 
the older ones? 


CURTISS—Not at all. To cover the broad spectrum ot 
problems that we are called upon to solve, we must have 
machines of intermediate size such as the IBM punch 
card machines as well as the large scale computer. Put 
another way, we try to use the machine that provides the 
most economical way of doing the job. 


PE—It seems obvious that industry can benefit greatly from 
the work you have done here. However, just how can in- 
dustry make use of that work? For example, will you 
contract to solve problems for them? Will you help them 
to devise the proper methods of attack if they install 
their own computers? 


CURTISS—Taking your last question first, we are glad 
to assist private industry by advice and consultant services 
in setting up mathematical sections. The performance, 
however, of actual compution services for private industry 
on a large scale of pay cannot be done dicectiy, for the 
law under which we operate is not set up that way 


PE—Haven't you performed a lot of computing work, 


though, for industry, particularly the aircraft industries 
and associated firms in southern California? 
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CURTISS—Yes, that's so. This has been done when a 
government agency contracting for the work done in those 
industries has sponsored the services we have performed. 


Staff of a Mechanical Department 
For Industrial Companies 


PE—So far our discussion has brought out the growing 
importance of the aid that mathematics is giving at the 
present time, and will continue to give to industry. Sup- 
pose then that a firm wishing to get in step with this trend 
decides to set up a mathematical section. How would it go 
about doing so? 


CURTISS—My first recommendation is that the mathema- 
tical section be given the dignity of a separate organiza- 
tion, preferably at a staff level in the engineering depart- 
ment or research laboratory. The idea is that it should 
form an advisory group on the staff of, e.g., the director 
of the engineering division. It should never be part of 
the production department. Setting up the mathematical 
section in this way makes the most effective use of the 
contribution the mathematician can give to the firm. For 
one thing, the mathematician is more likely to be brought 
in at the planning stage of an irivestigation where decisions 
are made as to what data to collect and how to collect 
it. Since worthwhile conclusions can be drawn only from 
valid data, it can be seen how important this is. If the 
concept of the staff-level mathematics group seems imprac- 
tical, then, at least, the mathematics group should be set up 
as a separate section in the engineering division or in the 
research laboratory. 


PE—Then, what has been the place of the mathematician 
in industry? 


CURTISS—Until recently, mathematicians working in in- 
dustry have been sprinkled individually throughout the or- 
ganization at rather low levels as assistants to engineers or 
production men. I do not suggest that such assistants are 
not needed, but I do wish to recommend that a more 
fundamental approach be used at the same time. The 
mathematical section when set up as a separate organiza- 
tion will act as an informal mulis of research, draw- 
ing to the attention of workers in one branch related re- 
search completed, in progress, or contemplated in another 
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research, which, as it has been aptly put, “involves the 
same verbs but different nouns.” 


PE—If the firm already has an inspection quality control 
group, how should it be fitted into the organization picture? 


CURTISS—It is quite possible that it would be advanta 
geous to consolidate it and the applied mathematics group 
as has been the aim here at the Bureau of Standards 
This would, on one hand, tend to elevate the standards 
of statistical work—a worthwhile objective in that sta 
tistics have not always enjoyed a good reputation among 
scientists—and, on the other hand, the proximity of the 
two groups would make the mathematician more aware of 
the vital part probability plays now adays in applied mathe 
matics. This is important because applied mathematics 
makes increasing use of probabilities, tor example, in the 
theories of noise in electronic circuits and in the study of 
radio propagation. 


PE—We now have the organization, but how are we going 
to staff it? 


CURTISS—An additional and perhaps the most 
important one—for th: consolidation) of mathematical a 
tivities and their elevation to the dignity of a separate se 
tion is to be found in the difficulties inherent in recruiting 
competent applied mathematicians for the service of indus 
try. Traditionally mathematicians have enjoyed not only 
the freedom of the academic atmosphere but the freedom to 
select their own problems. To work in an industrial or 
ganization on other people’s problems is a novel experi 
ment for them. Bell Telephone Laboratories is one of the 
few industries that has been outstandingly successful in 
gathering a group of competent mathematicians. 


reason 


PE—Do you have any further recommendations to make or 
comments to add on this phase of subject? 


CURTISS—Only this. I believe that all industries should 
explore the potentialities of the high speed computing ma 
chines not only as an aid in solving engineering problems 
but for their inventory, stock contro! and other financial and 
accounting operations. There is great activity now in adopt 
ing high speed electronic machines to the business admin 


istration type of problem. It is my feeling that any industry 


that is not cognizant of this is missing the boat 
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PRESSURE - OPERATED SEQUENCE 2 CAM-OPERATED SEQUENCE VALVE. This circuit uses a 
1. VALVE. By the use of only one 4-way master * cam operated 4-way control valve to govern the sequence of 
control valve, a number of cylinders can be set up cylinder actuation. In normal position both of the piston rods are 
in sequence. To obtain the proper order of opera- retracted. With the operation of the 4-way master control valve, oil 
tion, each sequence valve is arranged so that as the flows to the blind end of the feed cylinder. At the end of the feed 
pressure builds up when one cylinder completes its cylinder stroke, the cam-operated valve is contacted and oil flows to 
stroke, the valve will open and allow oil to flow to the blind end of the ram cylinder, forcing the ram to the outer 
the next cylinder. This same occurrence is repeated extremity. When the master valve is shifted again, oil flows to the 
throughout the entire cycle of cylinder operation. rod end of the feed cylinder and the piston begins to retract. As the 
If the force in psi required for actuation of the first cam rides free of the roller of the cam-operated valve, oil is reversed in 
cylinder is greater than that for the second or third, the ram cylinder. Since this circuit is controlled by two valves, the 
sequence valves cannot be applied successfully. pressure required to move one cylinder is independent of the other. 


5 ELECTRICAL CONTROL OF SEQUENCE. 
e Electro-hydraulic controls are extensively 
used because of their speed and flexibility. Con- 
tributing to the latter characteristic are the facts 
that electrical circuits can be made as complex as 
desired and that the control units—pushbuttons, 
limit switches, interlock switches, etc.—can be lo- 
cated wherever convenient. In the circuit shown, swing type 


f Master control m 
solenoid A; of the 4-way master control valve A is Stort push ^4" | TS — 


Cylinder No. ! Limit switches 


sleds 


energized by momentarily depressing the start push- button 
button. This causes the valve piston to shift and X 
directs oil to the blind end of cylinder No. 1. Then, 
the oil pressure forces the ram to its extended po- 
sition. As the piston rod approaches the end of its 
stroke, limit switch No. 2 is contacted, thus ener- 
gizing solenoid B, of the second 4-way control 
valve. This causes the valve piston to shift, admit- 
ting oil to the blind end of cylinder No. 2. Then, 
the ram of this cylinder moves out until the piston 
rod contacts the limit switch No. 3. As a result, 
solenoid A» of master valve A is energized, shifting 
the valve piston and directing oil to the rod end of 
cylinder No. 1. As the piston rod approaches the 
end of its return stroke, it contacts the roller of the 
limit switch No. 1. This switch acts to energize 
solenoid B: of the 4-way valve B. The valve piston 
shifts and oil is admitted to the rod end of cylinder | i 

No. 2. The ram of this cylinder is thereby retracted. C] operoting pressure 


[ 

| 
In the sketch at the right, two sequence valves are | 
employed in the manifold line. As described under : ———— Ll vanme. ammune amn. amo 
Fig. 3, above, these valves prevent a pressure drop ————— 1—————— 
in either cylinder while the other is operating. Retroct 
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3 MANUAL CONTROL—CONSTANT PRESSURE. With this 4 MOVING DIFFERENT LOADS IN Si 
e hydraulic circuit, any one cylinder of a group can be operated * QUENCE. This circuit has been used to good 
without causing a noticeable pressure drop in any of the other cylin- advantage in sequential operation. This circuit 
ders. A circuit of this type finds wide usage where one power unit is makes use of a Hi-Lo pump which delivers high 
made to serve a number of cylinders. When there is full pressure in the volume at low pressure and high pressure at low 
feed line, all sequence valves are open. If the master control valve of 
any one of the cylinders is shifted, the resulting drop in line pressure 
causes the sequence valves leading to the other cylinders to close. Thus, 
oil under pressure is trapped in all cylinders with the exception of the 
one being operated. Were sequence valves not used, there would be a 
pressure drop in the remainder of the cylinders until the ram reached 
the end of its stroke. 


volume. This can be used on an installation where 
the No. 1 cylinder moves against slight resistance 
at a high speed and cylinder No. 2 must move out 
under low speed at a high pressure due to a heavy 
load. This eliminates a sequence valve and affords 
a very simple circuit. Cylinder No. 1 reaches the 
extent of its travel before cylinder No. 2 moves. 
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6 ROTARY MOTION. Solenoid valves control the operation of 7 SEQUENTIAL OPERATION OF A RECIP 
* three cylinders in sequence for driving a flywheel. Each cylinder e ROCATING PISTON. This hydraulic cir 
has pressure on the rod end for 180 deg of the flywheel cycle and pres- cuit makes use of manual and pilot operated valves 
sure on the blind end for the 180 deg remaining. Two momentary to set up sequence operation. When the handle 
contact switches, actuated by a trip dog on the rim of the flywheel, are of the 4-way master control valve is shifted, oil 
wired to each of the control valves. When the switch directly opposite flows to the blind end of cylinder No. 1. Ram of 
each cylinder is tripped, pressure is directed to the rod end of that this cylinder moves to the outer end of its stroke. 
cylinder. Tripping the adjacent switch reverses the control valve. Note Pressure builds up, opening the sequence valve, 
that the cylinders are mounted at one end only and that this mounting allowing oil to flow to the pilot operated 4-way 
is a pivot bearing. Thus, cylinders are free to oscillate, as is required control valve. By pilot valve and trip dogs on piston 
by the rotating flywheel. Hydraulic lines must be flexible to accom- rod, cylinder No. 2 automatically reciprocates until 


modate the movements of the cylinders. master valve is shifted and ram of No. 1 retracts 
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our Next 


Switch 


Selection 


Problem 


A. L. RICHE 


Vice President, Micro Switch Division 
Minneapolis-Honeywell Regulator Company 


PRECISION, SNAP-ACTING SWITCHES 
differ from the ordinary toggle types 
in that the operating motion required 
is measured in thousandths of an inch 
rather than by as much as } in. or 
more. But because of precision meth- 
ods of manufacture, particularly the 
holding of close tolerances during as- 
sembly and the use of beryllium cop- 
per spring members and silver con- 
tacts, such switches often are rated at 
capacities equal to or greater than the 
load ratings for larger conventional 
units. As a result, they are used not 
only for control but for power cir- 
cuits as well. Examples of such uses 
are for thermostatic and pressure con- 
trols; limits and interlocks; safety 
stops; automatic cycle control; and 
counting, sorting, and weighing. 
The variety of basic switches and 
their combination with actuators and 
housings has grown with their uses 
until several thousand combinations 
are available. Catalogs of manufac- 
turers of course give detailed infor- 
mation on the characteristics of the 
various types of switches and the 
services to which they are best suited, 
but a review of the principal factors 
affecting selection and application, Ta- 
ble I, will contribute to improved per- 
formance, reduced cost, or both. 
With few exceptions, noble metal, 
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butt contacts driven by blade type, 
snap-acting mechanisms are used in 
switches of this type. They may be 
factory adjusted for self-returning ac- 
tion or to remain in either position 
until positively driven to the other. 
The action of this latter arrangement 
is referred to as "sustained contact 


- operation”. 


Spring members are usually made 
of heat-treated beryllium copper, be- 
cause of its good fatigue endurance 
and electrical conductivity. It per- 
forms well in continuous temperatures 
up to 250 F. However, for service 
above that temperature, other spring 
materials such as Duranickel, Ni- 
Span C, or Elgiloy can be used. 

Contacts of fine silver are standard 
in this type of switch. Special alloys 
of silver, containing copper, nickel, 
iron, or cadmium oxide, have, how- 
ever, been found to be superior to 
pure silver on certain ub where 
transfer of contact material is trouble- 
some or where deposits of vaporized 
contact material invite dielectric break- 
down. The selection of special con- 
tact material usually requires tests 
made under the conditions of the pro- 
posed use. 

Cases of typical basic switches are 
molded from thermosetting plastics. 
General purpose phenolic is the most 


commonly used. Special materials are 
required for exposure to temperatures 
above 180 F. 

Metal housings may be necessary 
when the switch is exposed to the en- 
trance of oil, coolant, or fine dust or 
is subject to mechanical impact and 
shock. Most of them are die cast- 
ings. Where sealing is required they 
can be equipped with gasketed covers 
and synthetic rubber boots on operat- 
ing plungers. Special pressure seals 
and ice scraper rings should be speci- 
fied if operating conditions require 
such protection. Explosion-proof hous- 
ings that meet Underwriter require- 
ments also can be obtained 


Actuation and Operation 


A few types of basic switches and 
housing assemblies are operated by ro- 
tary motion through suitable crank 
arms, In the more usual linearly actu- 
ated form, the switch spring is snap- 

ed from one position to the other 
b movement of a plunger, through 
a distance which varies from 0.0002 
to 0.005 in., depending on the type 
of switch. Overtravel of the operating 
plungers of basic switches beyond the 
point of switch operation is seldom 
greater than 0.020 inch. 

Small actuating motion is often use- 
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TABLE I— FOURTEEN CHECK POINTS FOR SWITCH SELECTION 


1. Circuit Required: 
Single pole, single throw 
Single pole, double throw 
Double pole, single throw 
Double pole, double throw 
Split contact 


2. Type of Operation: 
Self-returning 


Maintained contact 
Make-before-break 


3. Electrical Load: 
a-c or d-c 
Volts 
Resistive 
Inductive 
Lamp 
Inrush amperes 
Steady state amperes 
Power factor 


4. Ambient Temperature. 


ful, as in gaging operations or pre- 
cision limit stop work, but is unsuit- 
able where the driving motion can- 
not be closely controlled. Several 
types of mechanisms are used to link 
wide operating motion to basic 
switches. Such actuators may be built 
integrally with, or as attachments for, 
either basic switches or housings. 

Switches snap from the normal to 
the operated condition in from 0.003 
to 0.005 sec depending on the type 
of unit. On certain types of switches 
contacts on small electrical loads will 
follow mechanical operations up to 
1,800 per minute. On full rated elec- 
trical load, heating by the arc limits 
the continuous rate of 150 operations 
per minute. 

The ability to consistently repeat 
operation at a precise point in motion 
of the actuator over a large number 
of operations is, of course, an out- 
standing characteristic of precision, 
snap-acting switches. Certain units 
which are provided with wear-resisting 
guides pol other special construction 
will repeat operation with a variation 
of plunger position no greater than 
0.0001 in. over 100,000 operations 
without compensation for ordinary 
room temperature variations. The 
ordinary types of switch have repeat 
ability on the order of 0.0005 in. un 
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5. Exposure to: 
Humidity 
Oil vapor 
Liquid splash 
Immersion 
Corrosive atmosphere 
Explosive atmosphere 


6. Life Required: 

Minimum acceptable 
number of opera- 
tions, mechanical. 

Minimum acceptable 
number of opera- 
tions, electrical 

Will failure to make or 
break circuit as ulti- 
mate mechanical life 
is approached be dis- 
astrous? 


7. Frequency of Operation 


der small electrical load, which may 
increase to 0.005 in. under maximum 
electrical load. 

However, there are two often mis 
understood points regarding repeat- 
ability: 

1. Repeatability is independent of 
small operating motion. A switch 
which can be snapped from one posi- 
tion to the other by a motion of 0.002 
in. may have even superior repeatabil- 
ity to one requiring a differential op- 
erating motion of only 0.0002 inch 

2. Close repeatability can be se 
cured only on small electrical loads, 
usually no greater than 0.1 ampere 


Anticipated Life 


The mechanical life to be expected 
from a precision, snap-acting switch 
depends on the type of switch and 
whether it is driven to the limit of 
its stroke at each operation. There 
are laboratory tests and many field 
experiences with switches which have 
operated more than 150 million times 
without failure on small electrical 
loads at less than full stroke. Spring 
materials are, however, not entirely 
homogeneous, and data on probable 
switch life usually are based on the 
switches being driven to full stroke 
at each operation. For these reasons, 


8. Repeatability Required: 


ermissible deviation 
from nominal point 
of actuation. 
Ex re to Vibration or 
In act: 
s vibration syn- 
Im with load 
requency? 
— Force Avail- 
able. 


. Operating Motion 


Available. 
Overtravel Required. 
Nature of Operating 
Motion: 
Cam 
Linear 
Tilting 
Rate of Actuating Mo- 
tion: 
Micro motion 
Intermediate motion 
Impact motion 


probable life above twenty milli 
operations is not usually predicted in 
catalog data 

Under full rated 
contacts usually reach full useful life 
in less than the probable mechanical 
life of the spring system. In many 
contact life 
up to ten million operations may be 
expected. It must be borne in mind 
that as ultimate contact life is ap 
proached there may be occasional 
termittent sticking of contacts whic 
dictates that on critical applicatior 
where no failures can be tolerat 
routine switch replacement after su 
able service should be practiced 
cost of such replacement is ofter 


cases, however, probable 


h 


] 
1 le 


than even brief down time for emer 
gency repla ement 


Resistance to Vibration and Imp 


Precision, snap-acting switcl 
form satisfactorily 
acceleration varying from 20 G 
600 G. The effect of acceleration 
greatest when the switch is nea 
point of snapover 
vibration may 
actuating motion is slow 
departs far from 
as in thermostats. In 


kind 


in the P esen 


For this r 


cause trou 


satisfactory perio 





Table II—Thirty-seven Ideas for 


PROCESS CONTROL 


Tension 
Control 


Machine Corrioge 
Limit With 
Extra Overtrovel 


ENCLOSURE PROTECTION 


Door 
Operated 


THERMOSTATIC AND PRESSURE CONTROL 


Exponding Diaphragm Pressure 
Rod Actuoted 


Thermostot 


Bimeto! 
Bellows 


Thermostot 


Counter for 
Articles on 
Conveyor 
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Application of Precision Snap-Acting Switches 


~ Position indicating Control! 


‘adjustable 
weight 


Cam 
Actuation 


GAGING AND THICKNESS CONTROL 
Thickness Limit Switch 


Control by 
Diaphragm 
Flexure 


Push Button 
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Table III—Mechanical and 


Contact 
Arrange- 
ment 

See 
notes 


Switch Type Weight, 
(Cat. Number) b Ib 


Probable 
Mechanical 
Life 
(Operations) 


Conventional Case 
highest Precision 
bZ-R. BZ-2R. Micro) 


0.049 20,000,000 i, 2, 


Conventional Case 
Heavy Duty 
BA-2R. Micro? 


Hermetically Sealed 
1HS1, Micro) 


0.050 10,000,000 


Dy 


0.094 2,000,000 


Magnetic Blowout 
MT-4R, Micro) 


0.061 800,000 


Subminiature 
ISMI, Micro) 


0.004 44,000 


din 
Fig. 1—Mercury switches for automatic washing machine. 
Switch A starts motor, switch B stops fill valve, switch C, 
mounted on cover, is tilted to provide safety stop of 
motor when cover is raised or if drying load is unbalanced. 


(B) 


a i uL A C Ea 


Miniac 
Acro) 


0.014 3,000,000 


Split Contact 
BZ-3YT, Micro) 


Double Break 
(AO-1A, Square D) 


0.065 300,000 


0.088 10,000,000 


Medium Size 
(V3-1. Micro) 


0.017 50,000 


Rotary Actuated 
Sensitive 
V4-14, Micro) 


Double Pole 
Double Throw 
DT-2R-A7, Micro) 


0.016 4,000,000 


380,000 


Skeleton 
SK-3, Micro) 


0.010 10,000,000 


Mercury Switch, Small 
(AS408D1, Honeywell) 


0.012 


Mercury Switch 
Medium S.T. 
(AS454A1, Honeywell) 


0.050 

varies 
with 
care 

given 

leads 


Mercury Switch 
Medium D.T. 
(AS628C1, Honeywell) 


0.044 


Mercury Switch, Large 
(AS482Al1, Honeywell 


y? 


Fig. 2—Special-use switches for: (A) washing machine b 
level control; (B) gang controls for coin-operated de- 
vices; (C) automobile automatic gear shift controls. 


Single Pole, 
Normally Closed. 


2. Single Pole, 
Normally Open. 


3. Siagle Pol», 
Dou»le Throw. 


9. 304 for N.C. contact, 15A N.O. contact. 
10. 5A for N.C. contact, 2.54 N.O. contact. 


secured by so mounting the switch 
that the plane of the spring will be 
parallel to the direction of accelera- 
tion or by providing isolating resili- 
ence in the mounting. This can be 
important if the source of vibration 
is a motor, or motor-driven fan, sup- 
plied from a source synchronous with 
the power being switched, for under 
critical conditions such vibration can 
cause the switch contacts to open and 
close circuit on alternate halves of the 
cycle, with resulting contact damage. 
Special vibration-resistant switch de- 
signs are available for use when con- 
ditions are particularly severe. 


Electrical Capacity 


The alternating current power 
which can be reliably controlled at 
rated life often seems out of propor- 
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tion to the small size of many preci- 
sion, snap-acting switches. Experience 
has shown, however, that the Under- 
writers’ Laboratories’ listed ratings 
recommended by most switch manu- 
facturers are conservative. At rated 
loads, difficulty with prompt interrup- 
tion of a-c loads is unknown under 
ground level operating conditions. 
Temperature rise is seldom important, 
except when caused by heating of the 
arc on maintained high speed opera- 
tion on heavy loads. 

The limit of rating is fixed by the 
ability of a switch to close circuit 
without sticking or welding of the 
contacts to an extent which prevents 
reopening. It is for this reason that 
only certain types of switches are 
Underwriters’ Laboratories’ rated for 
control of tungsten lamps where the 


instantaneous current flow at closure 
of circuit on a cold filament may be 
more than ten times the hot filament 
current values. Solenoids and motors 
also permit high current inrush on 
closure of circuit, which may per- 
manently weld contacts of switches 
that are not particularly suited to such 
service. 


Use on Direct Current 


Several styles of the simple me- 
chanical types of precision, snap-act- 
ing switches serve well on direct cur- 
rent loads up to 30 v, but all are 
limited in the Underwriters’ Lab- 
oratories rating which can be secured 
for service on 115 v or higher (see 
Table III). This is due to the small 
contact separation failing to interrupt 
the arc, particularly on inductive loads. 
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Electrical Characteristics of Typical Switches 


Resistance Alternating Current Ratings 


Operating Differential to Acceleration 


Force, oz Travel, in. centrifugal Steady State 
gravity units Voltage, Current, Lamp Lead Motor Load, 


switch unoperated volts a-c amp. 


0.0002 to 0.002 10 140 
0.002 to 0.0075 


19 to 22 0.020 max 
19 to 15 0.005 max 


0.008 max over 600 250 


3 to 26 ).007 to 0.015 over 15 125 


16 to 26 1.001 to 0.004 90 250 


10 to 0.035 to 0.046 110 to 600 
6 to 14 0.006 to 0.016 


4 gram-in. max I? max 
0.035 to 0.055 


0.008 to 0.030 


varies with varies with 


application application 


] d . 
9° GG 


Inductive loads are not only difficult potential appearing at the switch. 
to interrupt, but switch performance Control of direct current loads u 
is often impossible to predict except to 10 amp at 115 v without the use 
by tests. On many installations, how- of condensers, is provided by basic 
ever, satisfactory performance on sub- switches containing permanent mag- 
stantial loads can be secured by var nets which put out the arcs. Most 
ious condenser and resistor combina such switches must be polarized; that 
tions which reduce the arc and lessen is, the plus connection made to the 
the transfer of contact materials indicated terminal only in order that 
which tends to close the separation the blowout magnet may be effective. 
between contacts. Rectifiers are also One such switch is, however, avail- 
used to assist in arc-interruption. Man- able in single pole, double throw 
ufacturers’ catalogs give some data construction which need not be polar- 
on protective networks, but the expe- ized. This switch is also interchange- 
rience of their engineering depart- able in size with similar basic switches 
ments is often needed, as this problem of conventional design 

is seldom simple. 

Direct current motor running loads 
of relatively high value can be inter A mercury switch consists of an in- 
rupted without the use of arc-control sulating tube, usually glass, which is 
ling networks because of the small provided with two or more electrodes 


Mercury Switches 
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amp. HP 
5 1a" 


2 at 115V d-c 


1/8 at 230V 


8 at 115V 
4 at 230V 


at 110- 220V 


3 at 115V 
4 at 230V 


4 at 115V 
4 at 230V 


4 at 115V 
4 at 230V 


o o o —— 
| T en 
| 
Com Norm 5. Split Contact 5A. Double Break 6. Metal to Mercury, 7. 


open Single Throw 


‘eee. 11. 1/4 HP N. €. contact, 1/8 HP N.O. contact. 


12. Resistance load ratings 13. Current rating dependent on voltage. 


Metal to Mercury, 8. Mercury to Mercury, 
Double Throw. Single Throw. 


so positioned that as the tube is tilted 
from one position to another, mercury 
which partially fills the tube will close 
and open circuit between the clec 
trodes. Outside connections to the 
electrodes are made through flexible 
leads. In many cases the tube is filled 
with hydrogen under pressure, which 
gives high interrupting capacity on 
direct current without the use of con- 
denser networks. Fig. 1 shows use 

Besides these and the basic switches 
previously discussed, special switches 

consisting of special assemblies of 
standard parts or representing com- 
pletely new designs— sometimes are 
justified when volume required is suf- 
ficiently high to pay for tooling and 
engineering development costs. Fig 
2 illustrates several such special 
switches 
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Further Examples of 


W. H. BURROWS 


Faculty Research Associate, State Engineering Experiment Station 


Georgia Institute of Technology 


12 GEOMETRIC SERIES-SEMILOGARITHMIC PA- 

PER. In a previous article (PRODUCT ENGI- 
NEERING, April 1951, page 140), the author 
discussed 11 methods of calculating with graph 
papers. In section 10 of that article, it was 
shown that a line segment whose terminal points 
are ordinates a and ¢ has as its midpoint a point 
whose ordinate is the geometric mean of a and c; 
i.e., a number P, such that a:b b:c. The length 
of the line-segment is, of course, immaterial 
Consequently, if a straight line is drawn across 
the face of a semilogarithmic chart, its points 
of intersection with the abscissa lines will be a 
series of points whose ordinates have the rela- 
tionship, a:b b: c:d |o» a o QUEM A 
series is known as a geometric series. Each term 
in this series is obtained from the preceding term 
by multiplication by a constant ratio. The num 
bers 1%, 14, 1, 3, 9, 27, . . . . make up such 
a series, the ratio 3 being the common factor 
Refer again to Fig. 14 of the April article 


1 LOGARITHMS—SEMILOGRITHMIC PAPER. In 

Section 7 of his preceding article, the author 
described a method for establishing propor- 
tionality with linear paper. This involved merely 
the drawing of vertical and horizontal lines to 
represent the numbers and a line from the origin 
to represent the desired ratio. Each pair of lines 
(an ordinate and an abscissa) whose point of 
intersection falls on the diagonal line from the 
origin has the same ratio. This method could be 
used for selecting combinations of stock gear sizes 
for a desired speed reduction. The greatest value 
of these techniques lies in practical applications 
A similar procedure is conveniently applied to 
semilogarithmic paper to determine the values of 
logarithms of numbers to any base. Diagonals can 
be set up for a particular base if the logarithms of 
any two numbers to that base are known. Fortu 
nately, the logarithm of the number one to any 
base is zero. Thus, if the scales of semilogarithmic 
pap *r are laid out as shown in Fig. 17, all diagonals 
will pass through the origin. To locate a diagonal 
only one other point is required. Diagonal B 
in Fig. 17 is established by using the well known 
value of log, 10, which is 2.303. To find log, 


Calculating 


13 PREFERRED NUMBERS—SEMILOGARITHMIC PAPER. Means of 

reducing manufacturing costs and simplifying maintenance 
procedures are continual design objectives. For example, it is 
desirable in designing a series of parts which are identical except 
for size, to select a size distribution which will provide the greatest 
possible flexibility in application, while keeping the number of 
such sizes to a minimum. It has been found that the optimum 
distribution is that in which the sizes correspond approximately 
to a geometric series. There are two conditions to be met in 
deciding upon such a series. First, there are approximate upper 
and lower limits for the sizes in the series. Second, it is usually 
desirable to have some of the sizes correspond to sizes of similar 
parts already in use or available from commercial stock. 

A typical problem is one in which the designer wishes to estab- 
lish a series of sizes for a roller of a type presently being used in 
a medium duty machine. The present machine utilizes rollers of 
this type in the sizes 4 in., 8 in. and 15 in. This particular machine 
has seen only limited production up to the present time. The execu- 
tives of the company foresee that a profitable move would be to 
expand the market by making several different sizes of the same 
design, ranging from light to heavy duty. It is now desirable 





Number 


of any number, (take the number 17, for example), simply locate 
that number on the bottom scale. Erect a perpendicular at that point. 
Draw a horizontal line from the intersection of the perpendicular 
with the diagonal to the right hand scale and read the value of the 


logarithm directly. Diagonal A is set up similarly for logy, of any 
number 


R 
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Visualization and interpolation are the common uses of graph paper. An interesting devi- 


ation from these applications is the employment of graph paper in routine calculations of 


a nature frequently performed with slide rules or nomographs. Second of two articles. 


ith Graph Paper 


to extend the limits of the available roller sizes to approximately 
2 in. minimum and 30 in. maximum. Also, it is decided to pro- 
vide at least one size between each two of the present sizes, but 
to limit the total number of sizes to ten at the most. 

Referring to Fig. 16, the approximate upper and lower limits 
and the sizes now in production are represented by abscissa lines 
on a face of semilogarithmic graph paper. Trial index lines are 
now laid diagonally across the paper so as to intersect simultaneously 
these horizontal lines and several of the vertical ordinate lines, 
the purpose being to locate that diagonal which will intersect most 
of the abscissa lines closest to the evenly spaced ordinate lines. 
In this case, the diagonal which most nearly achieves this objec- 
tive is line number 2. This line intersects nine ordinate lines be 
tween and including the upper and lower limit abscissa lines, 
indicating that the optimum distribution includes nine, rather 
than ten, sizes. These sizes may be read as the ordinates of the 
points of intersection of the diagonal with the ordinate lines, 
and are approximately 2, 23, 4, 51, 8, 11, 15, 21, and 50 in. 
Exact readings are not required, since it is desirable to round these 
sizes off to standard fractions or to the particular sizes of items that 
are already carried in stock. 











1 FRACTIONAL POWERS OF NUMBERS—SEMILOGARITHMIC 

PAPER. lf y, m, and b are measured along the Y-axis, which 
is logarithmic, the straight line equation becomes log y = x log 
m + log bor) b X m”. The magnitude of y can be deter- 
mined graphically, as demonstrated in Fig. 18. Values of the 
variable exponent x are marked on the bottom scale. Values of m 
are found on the vertical line at x | and a diagonal drawn 
from that point to the origin. For all points on diagonal (a) the 
value of the constant $ is unity. For other values of the constant, 
a diagonal such as (b) is constructed 





1 Propucts OF TERMS WITH FRACTIONAL POWERS—SEMI- 
LOGARITHMIC PAPER. Products involving one or more terms 
with fractional powers are frequently encountered in engineering 
fields. Taylor's equation for the pressure on a tool when cutting 
cast iron, P CD14/15F3/4 CD®-%34F9.75 might be cited, as well 
as several formulas for end thrust and torque of twist drills, of 
which an example is P — 35,500 49,975 
The general expression for this type of problem is $ N,v1N,«? 
oos NOV, which is expressed logarithmically as log S$ w, log 
N, + we log No + .... Wa log N, 
This is recognized as a weighted sum of logarithms. Thus, the 
method employed for weighted sums in Section 5 of the preceding 
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article is conveniently applied to the computation of prod 
ucts involving fractional powers. mU 

Unfortunately, a graph paper having logarithmic 
ordinates and hyperbolic abscissas is not available 
commercially. However, as shown in Fig. 19, the necessary 
vertical lines may be easily ruled onto semilogarithmic 
paper by reference to an hyperbolic scale. If the chart is 
to be used for a specific formula, it is unnecessary to rule 
vertical lines for any except the positions required by that 
formula. This was done in the accompanying illustration 
However, if the chart is to be applied in general, it will 
be necessary to have vertical rulings corresponding to all 
the points on the hyperbolic scale. In this case, it probably 
would be advisable to paste logarithmic scales over the 
N, and Ng scales of a piece of hyperbolic graph paper. 

The graph in Fig. 19 is constructed for solution of the 
formula x = 1.57 4991522(17, with the first number being 
located on the left-hand border scale, remaining terms 
being located on the right-hand border scale. The posi- 
tions on which the index line is pivoted at the conclusion 
of each step in the computation are determined as follows: 


Position 1 — 1st exponent (that of the constant term) 
= 1.00 


Position 2 = 1st exponent + 2nd exponent 
= 1.00 + 0.6] = 1.61. 
Positions 3 and 4 are determined by continuing this process 
and have the values 3.81 and 2.11, respectively. Figure 19 
shows solution of this equation for the values a = 3.2, 
b = 5.6 and c = 4.61. This method may be applied to 
terms with integral powers and simple products as well as 
to products of fractional power terms. 











PRODUCTS OF FRACTIONAL POWER TERMS—LOGARITHMIC PAPER. 

First METHOD. The method for products described in Section 11 
of the previous article may be applied to products of fractional power 
terms by using slopes corresponding to the exponents. Since motion 
along the index line is — the ordinate 1, the slope is the negative 
of the exponent. Division is indicated by negative exponents and, hence, 
by positive slopes. Multiplication is indicated by positive exponents and, 
hence, by negative slopes. 

In applying this method, it is desirable to have at hand a card or other 
instrument marked with the various slopes. Such an instrument may 
be used with the T-square to obtain rapid evaluation of products. Or, if 
preferred, the slopes may be determined from a linear chart placed 
nearby and transferred to the logarithmic paper by the T-square-triangle 
method for drawing parallel lines. In Fig. 20, this method is applied 
to the solution of an equation. The values employed are: 

x zz (1.57) (3.2)** >< (5.6)** xc 4.61? 
which is identical with the example in Section 16. The solution to 
this expression is 10.5, as before. 

If the method is to be set up for the solution of a specific formula, 
it is desirable to draw the slopes corresponding to exponents directly 
onto the graph paper, rather than resorting to instruments or reference 
slopes. With these lines already available to represent the constant 
exponents the formula can be quickly solved by means of the graph paper 
for any values of the variables. Several such slopes may be drawn on 
the same face of graph paper, or separately on ^ m faces of graph 
paper, as in Fig. 21. In constructing this chart, it was desirable to 
transpose the X- and Y-axes. Each term in the product is then projected 
from its own Y-axis to the abscissa of the next term in the adjacent face. 
The illustrative exercise worked out on the graph paper in Fig. 21 is 
identical with the problem given above for Fig. 20 
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1 PRODUCTS OF FRACTIONAL 
*Y Power TERMS—LOGARITHMIC 
PAPER. SECOND METHOD. On stand- 
ard graph paper, a straight line fol- 
lows the equation y = mx + b. On 
log paper, a straight line is represented 
by log y = m log x + log b; whence 
y — b x x". In this method, lines of 
various slopes radiating from the ori 
gin are ruled onto the face of logarith- 
mic paper. Since, at the origin, b = 1, 
the relationship realized by this family 
of lines is y — x". Evaluation of a 
fractional power term is then accom- 
plished by locating the abscissa x and 
reading vertically to the corresponding 
value of m on the slopelines. Evalua- 
tion of products of such terms is ac- 
complished by adding the line-seg- 
ments thus determined. This may be 
done by use of dividers, each line-seg- 
ment being placed with its origin on 
the terminus of the preceding line- 
segment along the left-hand border 
of the paper as in Fig. 22. Multipli- 
cation is indicated by a line-segment 
of positive sense; division, by a line- 
segment of negative sense. Constants 
may be ebd at any point in 
the computation. 


CONCLUSIONS 


When the last described 
method is applied to a specific 
formula, only the slopes cor- 
responding to the exponents 
need be drawn, and the method 
becomes a great deal more rapid 
Indeed, it might be recalled that 
the feasibility of marking fre 
quently used constants on graph 
paper to be used for calculations 
constitutes one of the desirable 
features of this device. This 
same fact applies to any of the 
graphical methods discussed in 
the two articles. Custom-made 
charts are feasible because the 
cost of setting up the graph 
paper is low. The time saving 
features of the graphical solu- 
tion can be applied freely to in- 


dividual problems and formulas 





015-029 proper 
clearance while 
clutch isin 
operation 
Adjust shim 


Driving 
clutch. 
plate 


MAGNETIC CLUTCH OPERATION 


(A) Clutch engaged (coil magnetic force pulls 
driven plate against driving plate) 


(B) Clutch dise {spri shes driven 
plate M UM Reip 


GERALD KRONACHER 


Electromagnetic Brakes for 


POSITIONING 
loop 


THE ACCURACY of an 
open system depends 
greatly on the electromagnetic brake 
that is an essential component of all 
such systems. When responding to 
a signal, the positioning or servo 
motor operates under full power until 
the desired point is reached. Then, 
the signal is cut off abruptly and the 
brake applied 

A typical application of the open 
loop servo circuit is in the remote 
control of flaps in an airplane. The 
schematic in Fig. 1 depicts this sys- 
tem, employing a split series d-c servo 
motor. The direction of rotation of 
the motor is determined at the double- 
throw control switch. If the "a" 


servo 


172 


terminal of 


is contacted, 
the motor shaft turns clockwise, 
lowering the flaps. Energizing the 
b" contacts results in raising of the 
flaps. Limit switches are provided 


the switch 


to stop the motor at the extreme flap 


positions. When the circuit is de- 
energized by the opening of either 
control switch or limit switch, the 
brake coil within the motor shell 
releases the brake. 

The aim of designers of such sys- 


tems is to reduce motor speed from 


rated to zero within a minimum 
angle of coast. The latter is depend- 


ent on the overall design of the brake 


and motor. The choice of brake lin- 
ings, type of electrical connections, 


spring pressure, motor dimensions 
and moment of inertia, all influence 
the accuracy of the servo system. The 
factor known as coasting angle is 
the criterion of brake design. 
Coasting Angle 

Behavior of the electromagnetic 
brake in the servo system can be antic- 
ipated by calculation of the coasting 
angle. This calculation is made with 
a reasonably simple formula, ex- 
tremely useful in selecting or design- 
ing a suitable brake. Development 
of the equation also facilitates the 
eheu: and evaluation of fac- 
tors entering into brake performance. 
Therefore, it is presented here. 
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Limit switches 


Airplane wing, 


v 


Fig. 1—Schematic drawing of open loop servo system for remote positioning of 
airplane wing flaps. Accuracy of flap settings depends largely on design of electro 
magnetic brake built into the servo motor. Flaps move up or down, depending on 
which motor field coil is energized. Limit switches prevent overtravel. 


Rotating broke piate. 


„rake spring 


i 
Non -rotating broke piate 


Fig. 2—Common arrangement of electromagnetic brake within motor shell. When 
coil is deenergized, springs push non-rotating brake plate against brake plate fixed 
to the armature. These compact motor-brake units are called “servo actuators” and 
are used in great numbers for remote control applications. 


D-C Servo Motors 


Following are the 


symbols em 
ployed: 

a coasting angle, radians 

t coasting time, sec 

w angular speed, radians per sec 

W = force or weight, lb 

T torque, ft-lb d 

m mass in slugs (dimensions of mass 
lb X sec? ) 


ft 


are ~ 


D = diameter, ft : 
I moment of inertia, slug-ft? 


The simplified drawing, Fig. 2 
shows a conventional arrangement of 
motor and brake. While the motor 
is running, the non-rotating brake 
plate is held fast against the magnetic 
core. The instant the motor is de- 
ENGINEERING 
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energized, the magnetic flux in the 
brake core begins to decay. Within 
a definite time period, which shall 
be called tripping time (t,), the mag 
netic pull decreases to the point where 
it is overcome by the opposing spring 
force. Then, the brake plates engage 
and the motor armature decelerates 
to standstill. The time required for 
deceleration is designated as /,. The 
coasting angle is a function of time 
required for both tripping and de- 
celeration. 

Deceleration time is calculated 
from brake torque, the rotor moment 
of inertia and the angular speed of 
the rotor at the instant of brake en- 
gagement. Using the symbols given, 


expression for deceleration time is 


wo lr 
Ts 


The coasting angle is equal to the 
nitial speed multiplied by the trip- 
ping time plus the average speed dur- 
ing deceleration (half the initial 
speed) multiplied by the deceleration 
time. This is expressed as 


we? In 
ET 


It is to be noted that load inertia 
is not considered. The reason this 
an be done is because ordinarily the 
servo motor is connected to the load 
through high ratio reduction gearing 
If load inertia is large, it can be pro 
vided for by adding to the motor 
inertia the quotient of load inertia 
over the square of the ratio of the 
gearing. The latter factor is usually 
extremely high, with the result that 
load inertia has a negligible effect on 
coasting angle. 

The utility of Eq (2) is greatly 
enhanced by the availability of the 
quantities for the various symbols 
Brake performance can be appreciated 
in the design stage without the neces 
sity of setting up the system and run 
ning tests 


Brake Torque 


rhe brake torque is computed from 
the total spring force on the sta 
tionary brake plate, the friction co 
efficient of the brake lining and the 
mean radius of action of the friction 
forces. Because compactness is es- 
sential in many servos, the latter ra- 
dius is usually of limited magnitude 
Therefore, the servo designer must 
concentrate his efforts on the springs 
ind linings to obtain the optimum 
braking 

In practice, the stationary brake 
plate is often of low carbon steel with 
| ground finish. The brake lining 
is either cork composition, bonded 
asbestos or sintered metal. Cork com- 
position has an excellent coefficient 
of friction, 0.45 and higher. But it 
annot be used if the braking surface 
is allowed to get hotter than 200 F, 
because at higher temperatures, the 
cork becomes brittle. There is also 
a danger that the two brake plates 
may become bound together by the 
resins released from the cork com 
position. Another limitation is unit 
surface pressure, which should be held 
to a maximum of 14 psi for cork 
composition. 

Bonded asbestos has a coefficient 
of friction of about 0.3 and is suit 
able at temperatures as high as 500 F. 
Pressures of 150 psi are permissible 

Sintered bronze, with a coefficient 





of friction of from 0.1 to 0.3, can 
withstand a 1,000 F temperature. The 
material is bonded directly to the 
copper-plated brake-plate. The appli- 
cation of sintered metal for brakes 
and clutches is comparatively new so 
that some experimentation may be re- 
quired in selecting the best grade for 
a specific n Chief advantage 
of this material is its heat conductivity 
and stability at high temperatures 
But the high friction grades often 
show poor wear resistance. Therefore 
the life of the brake or clutch should 
be checked by experiments. Surface 
pressure up to 50 psi can be tolerated 


Moment of Inertia 


Analytical methods for determin- 
ing rotor moment of inertia are used 
rarely, if ever, because they are com 
plex and because simple and accurate 
experimental techniques exist. The 
common method makes use of a tor- 
sion pendulum, consisting of a fine 
wire hung from the ceiling and a 
straight circular cylinder suspended 
at the end of the wire. The moment 
of inertia of this cylinder is calcu- 
lated from the following formula: 


we W D? 3 
> 357 90 (3) 


The pendulum is set into oscilla- 
tion and its period observed. Then, 
the cylinder is replaced by the rotor, 
which is set into motion and its 
period recorded. Rotor moment of 
inertia is found by the ratio 

s ar I, X tr? 

Ip = » 

where te = period of pendulum with rotor 

te = period of pendulum with cylin- 
der 

In this case, the armature must be 
removed from the motor to deter- 
mine its moment of inertia. But 
sometimes such removal is not desir- 
able. Again, a simple experimental 
procedure is available as follows. 
First, either the coasting time (ż,) or 
the coasting angle (a,) of the out- 
put shaft from a certain initial speed 
is measured. Then a cylindrical fly- 
wheel of known moment of inertia 
(Ij) is mounted on the shaft and 
observation made of the new coasting 
time (f.) or coasting angle (2.) from 
the same initial speed. 

Since the deceleration of a rotating 
body is inversely proportional to its 
moment of inertia it follows that both 
the coasting angle and the coasting 
time is directly proportional to the 
moment of inertia. Therefore the 
following relation is valid: 


bus eh 


From which, the following expres- 
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Fig. 3—Brake performance is affected by arrangement chosen to connect brake coil 
into the servo circuit. The three possible circuit arrangements are shown above. The 
series circuit is most often used for its fast action, low power drain. 


sion is obtained for rotor moment of 
inertia. 

^ X I, 

h-hh 


Il, = 


When coasting angles are used, the 
expression reads: 

ai X I, 

0$ — 0 


I, 


The above method assumes that 
the flywheel does not cause any ap- 
preciable additional windage or fric- 
tion torque. 


Brake Coil Connections 


It is obvious from the above that 
coasting angle can be minimized by 
keeping rotor inertia as low as pos- 
sible and by proper choice of brake 
linings. In addition, designers must 
carefully select the type of circuit 
used for the brake coil, since this 
also affects the stopping character- 
istic of the servo. The brake coil 
of a split series motor is usually con- 
nected in series, in shunt or in split 
shunt, as shown in Fig. 3. 

The series brake has several ad- 
vantages. The brake coil current 
is interrupted simultaneously with 
the line current. Therefore, tripping 
time (/,) is short—on the order of 
0.005 seconds. This delay is caused 
by eddy currents in the magnet core, 
and increases with the size of the 
brake. The decay of the eddy cur- 
rents can be accelerated by using 
silicon steel for the brake core. The 
specific resistance of silicon steel is 
about three times higher than that 
of ordinary low carbon steel. This 
higher resistance steel speeds decay 
of the eddy currents. Another 
method with similar effect is the 
milling of radial slots into the brake 


core, thus lengthening the path of 
the eddy currents. 

With a series connection, the 
brake plate is pulled in quickly even 
when starting the motor at about 
half of its rated voltage. This is 
because of the high inrush current. 
Power consumed by the brake coil 
at rated motor speed is small. The 
force needed to pull in the brake 
plate is supplied by the inrush cur- 
rent. When the servo motor comes 
up to speed, line current decreases 
considerably but is sufficient to hold 
the brake plate securely. 

The series connected brake coil 
has disadvantages too. First, the 
stalled torque of the motor is re- 
duced somewhat by the resistance 
of the brake coil. Second, line cur- 
rent is of sufficient magnitude to 
pull in the brake plate only when 
the motor is at standstill or turning 
at low speed. Should line voltage be 
interrupted momentarily with the mo- 
tor running at full speed, the brake 
may trip. Then, if voltage is 
reestablished before motor speed has 
dropped sufficiently, line current will 
not be great enough to pull the 
brake plate. The motor will drive 
against the brake until damage oc- 
curs or the current is cut off by some 
protective device. It should be noted 
that this kind of failure is not com- 
mon to all series brake motors. It 
will happen only if the current of 
the motor when running against 
the brake, is insufficient to pull in 
the brake plate. 

A shunt connected brake coil, on 
the other hand, acts independently of 
motor speed. Coil current is suff 
cient to pull in the brake plate at any 
motor speed. But in a shunt brake, 
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Driven clutch piate 


Clutch coil —^ 


Driving clutch piate 


Fig. 4—Clutch-brake combination is recommended for the larger servo motors, which 
have comparatively high rotor inertia. At signal cut-off, clutch frees rotor from output 
shaft. Brake does not, therefore, have to stop the spinning rotor, only the shaft. 


tripping time is appreciable because 
coil current decays slowly. The poten- 
tial established by the decaying flux 
works on a complete circuit, consisting 
of the brake coil and the motor arma- 
ture. The rate of decay of the brake 
coil current depends on the inductance 
and resistance of this closed circuit. 
The tripping time can be reduced sub- 
stantially by providing an airgap of 
about 0.01 in. in the magnetic path of 
the brake. With a careful design, the 
tripping time can be held to about 
0.05 second. The power consumed by 
the shunt brake coil is considerably 
higher than that of a series brake coil. 
With the motor at standstill the power 
input to the brake coil is at minimum 
because it is limited by the voltage 
drop in the series field coil. With 
the motor running at no load this volt- 
age drop is negligible and the power 
input ts at its maximum. 

The characteristics of the split shunt 
brake are basically the same as those of 
the shunt brake, except that the differ- 
ence of input power between standstill 
and no load speed is not as pro- 
nounced. Therefore, the power con- 
sumption is somewhat less. 

The shunt brake coil is rarely used 
for a servo brake because of its long 
tripping time. However, it is necessary 
to use a shunt coil in a clutch-brake 
combination, as will be explained. The 
series brake is most popular. The 
tripping time of a series brake usually 
can be neglected, making the coasting 
angle proportional to the square of 
the initial speed of the motor. With 
small motors (up to about 4 hp), it is 
quite feasible to obtain a coasting an- 
gle of 10 revolutions from an initial 
speed of 10,000 rpm. 

In order to obtain fast stopping, a 
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high ratio of brake torque to arma- 
ture inertia is necessary. The larger 
the motor size, the more difficult it 
becomes to obtain this high ratio of 
torque to inertia. To demonstrate this 
point, assume that all linear dimen- 
sions of a given motor are increased 
“n” times. Examination of formula 
(3) shows that the moment of iner- 
tia of the armature will increase as 
the fifth power of "7". (W is propor- 
tional to »*; D is proportional to n). 
But, assuming constant unit pressure 
on the lining, braking torque increases 
only as the third power of n (lining 
area is proportional to n’; effective 
braking radius is proportional to 7). 
Thus, the ratio of brake torque to ro- 
tor inertia is inversely proportional 
to the square of the linear dimensions. 
The coasting angle is in turn adversely 
affected as motor size goes up. 

This difficulty can be overcome by 
using a disconnect clutch-brake, such 
as that shown in Fig. 4, in the larger 
servos. When the clutch coil is ener- 
gized, the driven clutch plate is pulled 
magnetically against the driving clutch 
plate. The output shaft is thereby 
coupled to the motor shaft. With the 
clutch coil deenergized, the driven 
clutch plate is pushed against the brake 
lining by the Belleville spring, simul- 
taneously disconnecting the output 
shaft from the motor shaft. Thus, 
the output shaft comes to a rapid 
stop, while the armature coasts until 
its kinetic energy is consumed by 
bearing, brush and windage friction. 

The clutch coil must be connected 
in shunt. A series coil would not pull 
in the driven clutch plate, if the unit 
were energized with the armature 
coasting at high speed. This design 
stops the output shaft effectively once 


the driven clutch 
Special care has to 
a short tripping time. 

Often in aircraft applications, an ac- 
tuator is desired whose output torque 
does not rise beyond a certain limit. 
This requirement may be intended as 
a safety measure, in the event of non- 
operation of a limit switch. This can 
be effected by use of clutch-brake. In 
such cases, the clutch has two func- 
tions, that of a disconnect and that 
of an override clutch. To make the 
design of Fig. 4 function as an over- 
ride clutch, some means of adjusting 
the slip torque must be provided and 
the clutch must be capable of absorb- 
ing a maximum of energy. 

The slip torque can be regulated by 
adjusting the force of the spring op- 
posing the magnetic pull. The higher 
the spring force, the lower will be 
the slip torque. One way of ad- 
justing the spring force is to insert 
shims behind the spring support. The 
sketch of Fig. 5 shows a method of ad- 
justing the spring force by turning a 
nut accessible on the assembled unit. 
To be suitable for maximum energy 
absorption, the clutch linings should 
be metal to metal, or metal to sintered 
metal. These materials yield the best 
results because of their high thermal 
conductivity and stability. Bonded as- 
bestos affords smooth slipping per- 
formance but is apt to carbonize. 

In contrast to the open loop system, 
closed loop servomechanisms do not 
incorporate brakes. This is a feature 
that contributes to the popularity of 
closed loop systems, which are used 
wherever the accuracy required justi- 
fies their cost. In a closed loop sys- 
tem, the strength of the signal is re- 
lated to the magnitude of "error" 
i.e., the difference in position between 
the pickup shaft and the shaft of the 
output servo. The servo rotor does 
not need a brake, because the motor 
approaches the commanded position 
with decreasing speed corresponding to 
the decreasing error signal. If the sys- 
tem is properly designed, the output 
rotor follows the pickup shaft without 
appreciable lagging or overshooting. 
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Fig. 5—Scheme for adjusting slip setting 
of limited torque clutch. When the bolt 
holding the Belleville spring is moved to 
the left, clutch slips at lower torque. 
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Inventors Can Use This Research Plant 


FACILITIES OF THE HUGE SINCLAIR 
RESEARCH LABORATORIES at Harvey, 
Illinois, are now available to any 
American with an idea for a new or 
better petroleum product or applica- 
tion. This, in brief, is the scheme 
incorporated in the “Sinclair Plan" 
announced recently by P. C. Spencer, 
President of the Sinclair Oil Corpora 
Lion. 

This latest idea in cooperative re- 
search stems from the fact that few 
simple things remain to be invented 
Years ago an amateur mechanic or 
scientist could invent and prove a de 
vice in his basement or garage, and 
with his own money. Henry Ford, 
Edison, the Wright brothers are some 
of the hundreds self-sufficient in 
ventors of the past 

Today, however, most developments 
and inventions are complex. The man 
with an idea often years of 
time, the help of many specialists and 
a great sum of money. Few inventors 
have sufficient resources to develop an 
idea fully on their own. 

The "Sinclair Plan" is aimed at re 
storing initiative to individual 
tors. The plan provides all the neces 
sary technical facilities and skilled 
personnel to any American with an 
accepted idea, to bring that idea from 
the roughest scratch-pad stage through 


to final pilot plant 


needs 


inven 


testing 
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At the Sinclair Research Laborator- 
ies are extensive facilities for the 
search, development and pilot-plant 
testing of all ideas relating to petro- 
leum and petroleum products. A por- 
tion of the complex plant will be made 
available to the public under the new 
plan. The Laboratories will test the 
most promising ideas selected by the 
Laboratories’ Directors. In return for 
its investment of money, time, facili- 
ties and personnel, Sinclair receives 
the privilege of using the invention 
free of royalties. 

The plan in no way impairs the i 
ventor's opportunity to sell his idea i in 
all other quarters, or to make any kind 
of arrangement he wishes outside of 
his agreement with Sinclair. Every 


New Electronic Brain 
Ready for its Exam 


WITH THE COMPLETION OF the pilot 
model of the National Physical Labora- 
torys automatic computing engine, 
known as Ace—Automatic Computing 
Engine, distinguish it from other 
ingenious members of the family in 
Britain and America, which already 
includes the Eniac, the Edvac, Seac, 
Swac, and even (in Massachusetts) the 


HNICAL NEWS 
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idea submitted must first be protected 
by a patent application or a patent. 

The Laboratories are located on a 38 
acre site in the suburbs of Chicago. 
They consist of 9 new and modern 
buildings, most of them air-condi- 
tioned and soundproofed, with a total 
floor area of 200,000 square feet. 
Working in these laboratories are 
many hundreds of chemists, physicists, 
engineers, technicians and representa- 
tives of more than a score of different 
professional callings. 

Installations include analytical and 
physical chemistry labs, distillation 
rooms, X-ray labs, combustion test de- 
partments, wax-processing rooms, en- 
gine laboratories, test fleets of automo- 
tive vehicles and pilot-plant buildings. 


Maniac—the Department of Scientific 
and Industrial Research will be glad 
to hear of problems which require 
long and intricate arithmetical calcula- 
tions. The Ace itself will be built later, 
but the model, which was demon- 
strated to the press at the National 
Physical Laboratory, Teddington, last 
November, is non the less a complete 
electronic calculating machine, claimed 
as one of the fastest and most power- 
ful computing devices in the world. 

The automatic computing engine 
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uses pulses of electricity, generated at 
a rate of a million a second, to solve 
all calculations which them 
selves into addition, subtraction, mul 
tiplication, and division; so that for 
practical purposes there is no limit 
to what Ace can do. 

Possible applications range from 
synthesis of penicillin and cortisone 
to the designing of guided missiles 
for anti-aircraft defense. 

On the machine the pulses are used 
to indicate the figure 1, while gaps 
represent the figure 0. All calcula- 
tions are done with only these two dig- 
its in what is known as the binary 
scale. When a sum is put into the ma- 
chine, the numbers are first translated 
into the binary scale and coded; in- 
structions are also given to the ma- 
chine by coding them as holes in cards. 
To carry out long sequences of opera- 
tions the engine must be endowed with 
a memory. 

The memory section is highly com- 
plicated. It depends upon the slower 
time of travel of supersonic waves, 
into which the electric pulses are con 
verted, through a column of mercury 
One thousand pulses—representing 
digits—can be stored in this way and 
extracted when they are needed by the 
arithmetic section, which handling 
pulses of electricity, works 100,000 
times faster than the supersonic sec- 
tion. The completed calculation ap- 
pears in code as a holed card, repre 
senting the answer in the binary scale, 
which is translated back into ordinary 
numbers. 

After about six months experience 
with the pilot model, work will begin 
on the Ace proper, incorporating any 
modifications suggested by these tests 
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New Recorders Provide 
Test Data Immediately 


Two NEW INSTRUMENTS have been 
developed to speed up the processing 
of test data. The first was developed 
by Boeing Aircraft to meet the need 
for immediate knowledge of five crit- 
ical aerodynamic functions of an air- 
plane in flight tests. It is a graphic 
flight recorder which replaces the 
former method of recording the in- 
formation on film and waiting two 
weeks for transcribing of the details. 
Film records are still taken of 14 less 
critical aerodynamic functions as well 
as engine data. 

Aptly named “Wigglin’ 
the machine has six pens. One pen 
marks off time intervals while the 
others record air speed, angle of pitch, 
normal acceleration, elevator position 
and elevator hinge moment. With 


Willy,” 
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minor changes, altitude, pressure, tem 
and other 
substituted for functions. 

Ihe machine writes on a moving 
roll of graph paper 150 ft. long. lt 
has four speeds, ranging from 14 to 
75 in. a minute, depending on the de- 
gree of fineness to which the values 
of the various functions must be as- 
certained. 

Arm of each pen has a "pickup" 
for sensing the varying degree of the 
function. Air speed is sensed by a 
Kollsman Synchrotel; angle of pitch 
by an L-1 vertical-control gyro with 
an autosyn fastened to its gimbal 
shaft; normal acceleration by a seismic 
weight suspended on unbonded strain 
gauges; elevator position by an auto 
syn position transmitter connected to 
the elevator; and elevator hinge mo- 
ment by strain gauge bonded to the 
piston rod of the boost package 

These arms are so responsive they 
can record the weight of the pilot's 
finger on the control wheel or meas- 
ure the weight of the airplane. When 
motion occurs at the point of function, 
the sensing unit transmits an electrical 
impulse in exact proportion to the 
value of that motion. This impulse, 
amplified actuates a motor which 


perature functions can be 


these 


guides the pen in a straight line over 
the moving sheet of graph paper, at 
right angles to the direction in which 
the paper moves. Ink is supplied to 
the pen from a well through a small 


flexible rubber hose 

Each pen 
whose wheels are fitted with jewel 
bearings. This trolley is pulled back 
and forth along a straight-line truck 
by a nylon thread attached to the rotor 
of a servo motor. The trolley assem- 
bly—all the pen’s moving parts 
weighs only 1.9182 grams, as com- 
pared to 3.0822 grams for a copper 
penny. 

The other is a new electronic de- 
vice which reads test instruments at 
speeds up to 50,000 readings per sec- 
ond and records, the readings on tape 
or punched cards ready for compu 
tation 

Developed by Arthur D., Little 
Inc., the “Digital Reader”, is expected 
to eliminate cumbersome human work 
involved in recording and computing 
from strain, pressure, acceleration and 
temperature gauges, pilot plant and 
other physical and control instruments 
used in research work in a number 
of industrial fields. When linked to 
the instruments to be recorded, it 
rapidly converts electrical signals re 
from the instruments directly 
to convenient binary-digital form 
tor immediate analysis, computation 
smoothing or recording 
media. The unit is about 20 x 30 x 5 
in., operating from 110-125 volts, and 
easily variety of 
multiple-instruments reading and re 
cording systems 


is carried on trolley 


ceived 


storage on 


incorporated in a 


“WIGGLIN WILLY” records five critical aerodynamic functions of a plane during 
flight tests. The counter on the left of the machine records time in seconds on the mov- 


ing roll of graph paper. 
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ATOMIC WATCHDOG. Pocket-size radiac, a precision instru- 
ment developed by the Navy for detecting atomic radiation, 
weighs only two pounds and is powered by flashlight batteries. 
Two subminiature tubes make possible this simplicity and porta- 
bility. One, a gas-type Geiger counter tube, operates the radiac 
without the need for electronic devices. The other, a corona 
voltage regulator tube, provides a stable source of high voltage 
for the Geiger tube. In the lower range of the scale, the radia- 
tion intensity is indicated audibly as well as visually. Exposure 
for an hour at 500 roentgens per hours, the upper scale limit, 
would be fatal. Although this instrument is intended for mili- 
tary uses, AEC is developing a similar one for non-military 
applications. Official Navy Photo Released by Department of 
Defense. 
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SCIENTIFIC CAVALCADE. Led by a 1915 model, four Cadillac 
automobiles are submitted to test runs on Arizona roads. Pur- 
pose of the tests is to obtain performance data for use in 
evaluation of the General Motors "19xx" experimental engine. 
Last car in the procession is equipped with the new V-8 engine, 
which has a 12 to one compression ration. Other cars in the 
line are powered by 1951 and 1935 stock engines. Each car is 
fueled with specially compounded gasolines, exactly duplicating 
the fuels available commercially in its era. The "19xx" engine 
uses a high octane fuel that automotive and petroleum men 
believe will be feasible in years to come. The survey showed 
that from 1915 to 1951, fuel economy in terms of miles per 
gallon increased more than 100 percent. 
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CROSS-COUNTRY CROSSROADS. This electronic translator 
being assembled by a Bell Telephone Laboratories’ engineer is 
part of the intricate dial equipment which makes possible cross- 
country dialing by subscribers. Cross-country dialing will be 
inaugurated this fall when telephone users in Englewood, N. J. 
will be able to dial subscribers in selected cities as far distant 
as San Francisco. The intricate switching apparatus, development 
of which climaxes years of research, will enable subscribers to 
span the continent through 10 pulls of the dial instead of the 
customary seven now used in completing calls to shorter dis- 
tances. In the initial phase of cross-country dialing, 10,000 cus- 
tomers in the Englewood exchange area will be able to dial 
directly to any of 11,000,000 telephones in such cities as San 
Francisco, Chicago, Cleveland, Detroit, and Boston. 


WATCHING HER STEP. Electronic stepmeter developed at the 
National Bureau of Standards measures the vertical and hori- 
zontal components of the forces exerted on a surface by the leg 
during walking. The object of this research project is the elimin- 
ation of the hazards imposed by slippery walkways. The platform 
of the device is mounted on ball bearings attached to four 
J-shaped springs. The four sides of the platform bear against 
ball bearings attached to L-shaped springs which are kept under 
slight tension so that all will follow the horizontal motion of 
the platform. Electromechanical pickups are mounted adjacent 
to the appropriate springs. Deflections of the springs due to 
forces exerted against them produce output voltages in the 
pickups proportional to the forces in each of three directions. 
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FLYING BLUEPRINTS. One large West Coast manufacturer 
uses a 1-1/3 mile pneumatic tube system to speed blueprints 
from the central blueprint station to outlying technical depart- 
ments—engineering, experimental, machine shop, production, 
assembly, inspection or maintenance. The system minimizes inter- 
departmental manual handling of prints. Savings in blueprint 
production costs are also claimed. Previously, as many as 15 
copies of a given print would be required whereas now only 
two are needed—one “on call” the other “on reserve”. Designed 
by the Lamson Corporation, Syracuse, N. Y., the system com- 
prises a 3x12 in. pneumatic tube network reaching from the 
central blueprint station to six substations. When someone wants 
a print, he calls the central station. The desired print is placed 
in a container (see above), sent by tube to the nearest substation. 


AND MORE TO COME. This is the billionth pound of Ameri- 
can rubber produced in 8 years at the government's Port Neches, 
Texas synthetic rubber plant operated by B. F. Goodrich Chem- 
ical Company. This fact was announced recently by William S. 
Richardson, company president. The Port Neches plant, with 
rated capacity of 60,000 long tons per year, produced its first 
pound August 18, 1943. It continued in production after the war 
when most other government rubber plants were put on a 
standby basis. At the present time, of course, the continued 
operation of this plant has proven to be a very advantageous 
situation as far as National Defense is concerned. It is expected 
that there will be considerable delays before the many plants 
that were deactivated can get back into full production. 
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THIS LAB GETS AROUND. Use of mobile laboratories by the 
U. S. Army is increasing. The latest addition is a Mobile Mate 
rials Laboratory now under test at the Engineer Research and 
Development Laboratories, Fort Belvoir, Va. The laboratory 
contains the equipment necessary to run tests on materials going 
into road and airfield construction. It can be set up for operation 
anywhere in the world. Shown above is an interior view of the 
laboratory, which is housed in a 28 ft air-conditioned van 
Equipment will include devices for running Bearing Ratio tests 
on soil, stability tests for asphalt design and flexual strength 
tests on concrete. Also included will be a generous sized drying 
oven, a compaction pedesta! built into the floor of the van and 
supported from the ground by a separate jack as well as a hot 
water bath and sink with running water. 


TRANSPARENT HANDFUL. Unusual craftsmanship in plas 
tics is represented in the visual study model of a four-cylinder 
gasoline engine, recently made of acrylic plastic by Philip A. 
Derham and Associates, design engineers of Rosemont, Pa. The 


assembly, designed and fabricated to illustrate the close 
tolerances which could be held and the perfect visibility of 
working parts attainable in industrial models with this trans 
parent material, measures about eight inches long, six inches 
deep and four and one-half in. wide. Block, cylinder head, crank- 
case, flywheel and motor mounts were machined from solid 
clear Plexiglas. Rugged acrylic brackets support the miniature 
engine when it is on display. The pulley permits manual 
operation, or slow-speed drive from a small electric motor. 
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Bath Tub for Prospectors 


LOS ANGELES —l1Improved methods 
of “scientific prospecting may rc 
sult from a new electromagnetic 
model laboratory just completed by 
the Institute of Geop »hysics on the Los 
Angeles campus of the U niversity of 
California 

Under the direction of Dr. Louis B. 
Slichter, director of the institute, re- 
search is aimed at increasing the cff 
ciency by which ore bodies below the 
surface of the ground can be located 
this important 
from such interested agen 
as the N. J. Zinc Company, the 
United Geophysical Company of Pasa 
dena, and the United States Steel 
Corp., as well as from a fellowship 
aided ] by the Shell Petroleum Com 


pany 
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has come 
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The new piece of equipment, only 
one of its type in the world, 
bles an intense bath tub or 
swimming pool, 12 feet long 
wide, and 4 feet deep 
lengthwise over the top 
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Susana Mountains north of Los An- 
geles. Rocket motors which will 
power guided missiles under develop 
ment by NAA develop 


pounds of thrust 


thousands of 
is claimed 


tank is a wooden track which 
supports (1) the measuring devices, 
(2) the electrical equipment and (3) 
the ore body to be be 

Actually, the tank is an electromag 
netic model of the earth, although 
its appearance is far from the fa- 
miliar round shape. Nearly any con 
dition, so far as relative electrical 
conductivity of ore and earth is con 
cerned, can be simulated inside the 
tank. A model laboratory for studying 
electrical prospecting problems fills 
the same kind of need do other 
types of model laboratories, such as 
wind tunnels in aeronautics and tow 
ing basins in ship design 

In electromagnetic 
electrical generator 
lating magnetic field 
surrounding space 


When an 


ore body 


crete 


prospecting, an 
reates an oscil 
which fills the 
ically 
gets in the 


electr conducting 
way of the os- 
cillating field, the ore distorts the 
flow lines" of the field, just as a 
large rock on the bottom of a stream 
deflects the current and causes a per 


manent ripple or wake at the surface 


Ihe scientific prospector looks for the 
"electrical ripple" amd so finds the 
conducting ore below which produces 
the ripple. Each ore body sends up a 
recognizable kind of ripple. 


Canning Season for 
Jet Engines 


LARGE STEEL CONTAINERS, in which 
huge jet aircraft engines are "canned," 
shock-mounted and sealed against hu- 
midity, are being delivered to the 
U.S. Air Force by Rheem Manufac 
turing Company. The special con- 
tainers protect jet engines both from 
damaging vibrations in transit and 
from moisture during storage over in- 
definite periods in the open. During 
an amphibious operation, engines in 
these containers can be lowered over- 
board and floated ashore without 
damage. 

The first steel engine containers, de- 
signed for piston engines, were bas 
ically over-size versions of the familiar 
oil drum, sealed mid-way between 
the ends of the drum and provided 
with shock mounts and humidity con- 
trol and indicators. Development of 
a similar container for jet engines 
posed numerous problems, because 
such power plants are mounted dif- 
ferently than radial engines and are 
more sensitive to vibration in transit. 
The new jet container is cylindrical 
in shape but is designed to be placed 
horizontally rather than vertically. It 
opens along a longitudinal seam into 
two halves shaped somewhat like bath 
tubs. The container is mounted on 
skids so it can be towed along difficult 
terrain and still keep the engine in 
the proper position. 

Engines of both types are 
in containers on completion of test- 
ing at the assembly plant. Each con- 
tainer is hermetically sealed and filled 
with dehumidified or dried air under 
light pressure. Relief valves release 
pressure if it builds up too high, and 
an external humidity indicator shows 
if moisture enters the concainer 


laced 


School for Balancers 


THE GISHOLT MACHINE COMPANY 
has begun a series of intensive courses 
on the subject of unbalance in rotat- 
ing parts. The school is conducted in 
the Gisholt plant in Madison, Wiscon- 
sin and consists of both lectures and 
laboratory work. 

The Gisholt people decided to set up 
the school because of the lack of wide- 
spread knowledge on the subject. The 


Propuct Encineerinc — June, 1951 





ilancing machine is a new 

Tool engineers, pro 

men and maintenance men 

use these tools at their utmost 

effectiveness without becoming famil- 

iar with the theoretical and practical 
t 


ispects of the balancing of rotating 
parts 


relatively 
production tool 
duction 


cannot 


The product design engineer 
comes into the picture, too, since he 
needs instruction to design parts that 
will lend themselves to most accurate 
and economical balancing. 

There are two courses offered—one 
of two weeks duration and a second 
lasting three weeks. The courses cover 
unbalance in rotating parts; causes and 
effects of unbalance; methods of ap 
plying correction for balance in ro- 
tating parts; and thorough study in 
the operation and maintenance of bal 
ancing machines. Write the Gisholt 
Machine Company, Madison 10, Wis- 
consin for information on tuition and 
student qualifications 


New Motor Selection 
Course for Industry 


PROGRAM de- 
to help train personnel in the 
and 
modern electric motor drives has been 
announced by the General Electric 
Company. Specifically, it shows how 


A NEW EDUCATIONAL 
1 


signed 


proper selection application of 


motors operate, what types are avail 
able, the each type, 
and how to select and apply the right 
motor for a particular job 

This Motor Selection and Applica- 
tion Course ; mm 
student 
and 
Each 
running time of 15 to 30 
min and is accompanied by a sound 
recording of th« The first 
films princi- 
ples of motor operation and selection. 
The remaining more 
advanced level and deal with the op 
erating 


1 
characteristics of 


nine 35 
films, 
each lesson, 
a 96 page instructor's manual 

film has a 


consists of 
black-and-white slide 
review booklets on 


S ript 


three present the basic 


films are on a 


f 


characteristics of the various 


motors and the part these 


t 
proper 
i 


types ot 


characteristics play in motor 


selection 


The available at G. E 


course I5 


listri ofhces throughout the coun 


} 
try for showings to interested 


groups 
will include users and 


users of 


These 
potential electric 
application engineers, power sales cngi- 


neers, machinery manufacturers, de 


motors, 


signers, consulting engi 
The entire kit, 
nine films, one in 
structor's manual, and ten copies each 
of the nine student 


purchased for $100 


contractors 
neers and students 


consisting of the 


booklets may bx 
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THE EARLY REQUESTS FOR exhibit 
space at the National Metal Congress 
and Exposition in Detroit during the 
week of October 15-19 indicates a 
record number of industrial firms will 
be represented. Sparked by the Satur 
day and Sunday (Oct. 13-14) Seminar, 
nearly 250 technical papers will be 
presented by the world's authorities 
in metallurgical science. The Seminar 
itself will cover Interfaces or the study 
of boundaries between crystals in any 
metal 


NINETY-NINE NEW AND REVISED 
American Standards are listed for the 
first time in the latest edition of the 
Price List of American Standards just 
published by the American Standards 
Association, 70 East 45th Street, New 
York, N. Y. This list contains morc 
than 1,180 standard specifications, 
methods of test, and symbols and ab 
breviations in civil engineering and 
construction, mechanical engineering, 
electrical engineering, safety 
ferrous and nonferrous materials and 
metallurgy, rubber, textiles, mining, 
pulp and paper, photography, motion 


codes, 


pictures and gas burning appliances 
a 


AUTOMATIC CORRECTION-COMPUTING 
CHRONOGRAPH developed at the Na 
tional Bureau of Standards makes 
possible large savings in the time re 
quired to test docks, watches, chronom 
eters, and other timepieces. A dif- 
ferential gear system is used to sub 
tract indicated time from standard 
time and the operator merely records 
correction which is shown on 
the dials of a revolution counter. Hu 
man error is reduced to a minimum 


OFFICE OF TECHNICAL SERVICES has 
started a technical digest service to 
scan the trade press and compile syn 
opses of significant items. These one 
page digests are sent to the produc- 
tivity centers in 18 European coun- 
tries to be translated and distributed 


A  15,000-KX lURBINE-GEN 
ERATOR, the largest yet ordered for 
commercial generation of electric 
power, will be installed in the Bartles 
ville area of the Public Service Com 
pany of Oklahoma by the Westing 
hor ie Steam Division. The 700,000 
lb turbo-generator installation will 
consist of the gas turbine, driving a 
hydrogen-cooled generator. The gas 
turbine will comprise high and low 


GAS 


pressure turbines driving 
low pressure compressors 
with the high-pressure turbine also 
Inter 
temperature 


between 


connected to drive the 
will 
of the compressed air 


nerator 
oolers reduce the 
stages 
of compression, and a regenerator will 
apply exhau to the air be 
fore it enters the combustor to reduce 
fuel consumption. The turbines 
operate at a temperature of 1450 de 
grees F 


t-gas heat 
will 


300 degrees higher than the 
hottest steam temperatures in use to 
day in electric 


about twice as high as the temperature 


generating stations and 
of the average steam generating pl nt 
Speed of the turbine will be 3600 
rpm. At full load the 
will draw in seven and a half tons of 
air every Natural gas will be 


compre "SOrs 


minute 
ised as fuel 
e 


À REVOLUTIONARY METHOD OF 
METAL PLATING developed by West 
inghouse Electri 
neers in 1948 
nickel still 
new automobiles and appliances with 
bright, The 
new hrome-on 


( orporation 


engi 


may conserve critical 


and »ovide the nation's 


corrosion-resistant trim 


provides a 


process 


copper finish that is as bright as the 


standard finish and has satisfactory 
Where some 


is permitted, it is possible to 


orrosion resistance 
nickel 
substitute copper for a major part of 


I 


1 1 
th nickel normally used 


MANUFACTURING FACILITIES dry 
olorants for the coloring of crystal 
styrene and other thermoplastics has 
been added by Mid-America Plastics 
Inc. of Cleveland, Ohio. Called Color 
blende, it is available in seventeen 
colors matching the Bureau of Stand 
ard's Variations and modifi- 
cations of these colors are possible 
and are request. The 
process requires only simple mixing 
of Colorblende with the 


rystal styrene 
by dry tumbling. A dispersing agent is 
sugeestc l to obtain 


colors 


available on 


niform coloring 


Although the Colorblende adheres to 
the crystal styrene in preference to the 
walls of th rum container, it is 
idvisable to use a dispersing agent 


to assure each 


uniform coloring of 
crystal of styrene. Once the dry color 
ing operation is set up it requires only 
15 to 30 minutes of blending. Crystal 
styrene dry colored with Colorblende 
an be molded satisfactorily in molds 
having pin point or restricted gating 
Ihe nozzle on the molding machine 
should be a mixer type with an open 


Pd t 1 
ing of not over } inch 


15] 





Burned-out Motors Waste Manpower! 


Men without motors are just about as helpless in a modern 
factory as a wagon without wheels on a superhighway. 

In many plants the failure of a single motor used to 
drive an overhead crane or a conveyor system can cost 
thousands of dollars an hour in lost production and wasted 
man-hours of labor. 

The answer is Class H insulation made with Dow Corn- 
ing Silicones. In a steel mill, for example, a cupola crane 
hoist motor insulated with the best Class B materials had 


in Overloaded Motors 


In Criticol Motors , whether the lood is 
which determine | À intermittent or sus- 
your SSH tained to meet in- 
copocity ... creased production 
schedules . . . 


an average life of only 50 days. Rewind costs alone 
amounted to $3,634 in three years. That motor, rewound 
with Class H Insulation at an extra cost of only $79 was 
still in good condition after 613 days on the hoist and 908 
days on the trolley bridge. 

And Class H is readily available. Most of the best 
rewind shops now feature this longer lasting, more reli- 
able class of insulation. Leading motor manufacturers are 
quoting price and delivery on new Class H machines. 


in Motors Exposed 
to High Ambient 
Temperatures or 
Excessive Moisture 
Specify Dow 
Cerning Silicone 
insulation. 


DOW CORNING CORPORATION, MIDLAND, MICHIGAN 


| Please send me [_] More Evidence [(] List of Class H 
Rewind Shops [] List of Motor Manufacturers Offering 
New Class H machines. 


l Nome 


00W CORNING 


SILICONES 








j Compony 
| Street 








BRANCH OFFICES: ATLANTA * CHICAGO e CLEVELAND * DALLAS e LOS ANGELES e NEW YORK * WASHINGTON, D. C. 
in CANADA: Fibergles Canada Lid., Toronto è in GREAT BRITAIN: Midland Silicones Lid., London 
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Buckling Strength of Rectangular Sandwich Panels 


N. J. HOFF 


Polytechnic Institute of Brooklyn 


IN AIRCRAFT CONSTRUCTION, extensive use has been made 
of sandwich panels which consist of two thin outside 
faces of metal (usually aluminum alloy) and a thick 
core made of some light-weight material "(expanded 
plastic or balsa wood). In this type of structure the 
core material is unimportant in resisting the bending 
moments since its modulus of elasticity is extremely low 
in comparison to that of the face material. However, 
the core is important in transmitting shear forces and 
as a result considerable shearing deformations of the 
core occur. 

To calculate the buckling load for a simply sup- 
ported plate which is subjected to edgewise compression, 
a series of charts have been prepared. These charts 
simplify the necessary computations and are based on 
an investigation reported in NACA TN 2225. 

Referring to Fig 1, the maximum or critical load 
(P) that a one inch width of a sandwich panel can 
withstand without buckling is given by the equation 


P2215. (1 


where ¢ is the face thickness and 
in the panel. This critical stress, 


=FoaC 


where the Form Factor, 


and the buckling stress of the 
connected) is, 


two faces (when not 


o ate 4) 
3 |1 pj w? 
in which, E is Young's modulus (psi) ; u is Poisson's ratio, 
and W is the panel width. The Load Reduction Factor ¢ 
is a function of the parameter R and can be obtained from 
Fig. 2. This bucking parameter, 


where G is the shear modulus of the core material 


> je--c = Q181" 


+ 


t=0.02!"="}e M 


P (unit load) 


Fig. | 


~ Bolso core 
G=19,000psi 


P> Alclad faces 
E*95x IO psi 
pros 





C Load reduction factor 


$ Thickness ratio 
70 80 


$ Thickness ratio 
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Youre 
always 


with 


AUTO-LIT 


vf Industrial 
) Wire & Cable 


€ The quality of Auto-Lite Wire 
and Cable is the result of nearly 
40 years of experience, research 
and advanced laboratory tests. 
This, plus the tremendous out- 
put possible in Auto-Lite plants 
at Port Huron, Michigan and 
Hazelton, Pa., makes Auto-Lite 
a logical source of supply for 
wire to fit every need. Address 
inquiries to: 
The Electric Auto-Lite Company 


Wire and Cable Division 
Port Huron, Mich. Hazelton, Pa. 


N 


MAGNET WIRE 


Round Single and 
Heavy Formvar 


arra 
} p ^ 
|j 
T Round Enameled and 


Formvar Single Cotton. Round 
Double Cotton 


Round, Rectangular and Square 
Double Paper Single Cotton 


Round, Rectangular and Square 
Vega Chromoxide yo 


—n 


o 


AUTOMOTIVE 


Low Tension Cable 
Color Combinations 


Plastic Insulation— Special 
"B" Cotton Braid—"CA" Locquer 
APPROVED UNDER SPECIFICATION NO. AN-JC-48 


WIRE & CABLE e DIE CASTINGS e PLASTICS e INDUSTRIAL THERMOMETERS 
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SHEE 
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Buckling Strength of Rectangular Sandwich Panels (continued) 


EXAMPLE: 

Calculate the buckling strength of a square panel 
with the proportions and data shown in Fig 

From Eq (3), the Form Factor 


i WF a 
[i ; oa | M 


10° (0 021 


material, 


> 


and from Eq kling 


R 19% = 


8 X 


With this value and ¢/t 8.62, the Load 


Factor C can be obtained from Fig. 2 (See inset) 


Reduction 


C=0.955 
stress is determined 


= 7220 psi 


Using Eq (2) the critical 


278 & 27.25 xX 0.955 


load 


Finally, the critical 
is (from Eq 1) 


P = 2 X 0.021 


per inch of width of panel 


3 lb per in 


| n= 2 


| 
800 


T c 
hickness ratio = 


600} 


Sc 
c 


Stress or lood ratio, 


A 


/ / 
ad tte 
> ^ " C ron 


The total load carried by this panel is 


P, — 303 X 23.5 2 7120 Ib. 


This calculated value is in satisfactory agreement with 
four specimens that were tested and failed under loads 
ranging from 266 to 300 lb per in. 

It will be noted that in Fig. 2 the Load Reduction 
Factor does not depend on the width w or on the Panel 
size ratio ^/,. This is not rigorously true but is correct 
in very good approximation for those types of panels 
commonly used 

Fig. 3 graphically illustrates the effect of the panel 
thickness and size on the buckling load which is ex 
pressed as a Stress Ratio \. This ratio is equal to the criti- 
cal buckling stress of the panel divided by the buckling 
stress of the panel faces if not attached together. It can 
be also expressed as a ratio of the corresponding loads 
The family of curves in (A) illustrate the increased 
buckling strength of panels with thicker cores. In addi- 
tion, the Panel size ratio ^/,, is shown to have no effect 
on the buckling load in the region to the right of the 
vertical dotted line. Chart (B) is used for determining 
the Stress Ratio for values of c// other than those plotted 
in (A). 


3 
a bu 


y "T 
- 


*25 


Mode of buckling T 





| Size ratio hos negligib.e effect on buckling 


(B) | 
Ib 
o 20 


£ Thickness ratio 


3 
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load in this region 
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—, Ponel size ratio 
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THE "DREAM" THAT SAVED A BULLION DOMARS/ 


Steel users saved a billion dollars last in stand after stand of giant rolls! is conservatively estimated the steel 
year all because an Armco Armco licensed this new invention would have cost manufacturers an ad- 
"dream" came true just 27 vears ago to other steel companies to make the ditional billion dollars. 

It was the continuous mill for roll benefits of more and better steels The continuous mill is one big rea- 
ing steel sheets. Before 1924. all steel available to fabricators and the pub- son why you can still buy plain steel 
sheets were rolled on hand mills. It lic. Many continuous mills were built. for a nickel a pound. 
was slow, back-breaking labor. and was Production of sheet steel moved But cost-savings are not the only 
| 
| 


costly. But the vision and persistence steadily upward. More products for advantage of the Armco-invented con- 


of Armco engineers changed all that better living came into being. tinuous mill. It also makes possible 

They designed the revolutionary Last year American mills turned more uniform steels —sheets with a 
machine that has been called one of out the staggering total of 25 million better surface that help you build 
the world's great inventions. It re- tons of steel sheets and strip. Had this greater usefulness and longer life into 


duced thick slabs of steel to thin sheets tonnage been rolled on hand mills. it the products vou make 


ARMCO STEEL CORPORATION DRM O 


3171 CURTIS STREET, MIDDLETOWN, OHIO © PLANTS AND SALES OFFICES FROM 
COAST TO COAST © EXPORT: THE ARMCO INTERNATIONAL CORPORATION 
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Chart for the 


Resolution of Angles 


AS SHOWN IN Fic. 1, the resultant 
angle B from the intersecting plane 
(Y-Y) of an angularly shaped part 
can be determined by layout methods. 
However, this chart can be useful to 
designers by reducing the necessary 
work required. 

For example, if angle A is 73 deg 
and y is 41 deg, find the angle which 
would exist in the intersecting plane 
Y-Y. Referring to chart and projecting 
line I to A scale establishes line II 
which determines B as 68.2 deg. 

Another way to use this chart is 
in finding the true angle A, having 
measured an angle in a plane which 
is rotated y deg from the normal. 
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Here the reverse procedure would be 
followed: the intersection of lines 
(II and I) from B and y would give 
angle A in the normal plane. 

Given an angle B in a certain 
known plane (Y-Y), this graph may 
be also used to determine the increase 
or decrease of that angle when re- 
volved @ degrees into another plane 
(Z-Z). This is illustrated in Fig. 2. 
In this case, it is necessary to first find 
the angle A in the normal plane 
(X-X); then with the previous data, 
angle C is found by considering the 
angle between planes as (y + 6) or 
61 deg. From lines III and IV, C 
is found to be 58 deg. 


30 40 60 


REFERENCI 


B, Angle in Intersecting Plone, Degrees 


BOOK 


SINE 


— 


A 
@ 
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IO 


X-X or normal plane 
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Involute Chain 
Drive Has Twice 
Normal Capacity 


A power drive 
reported to have a transmission capac 
ity of from 2 to 2} times that of con 
ventional chain drives and to be 
capable of operation at surface speeds 
up to 6,500 rpm and rotational speeds 
of 3,600 rpm has recently been an- 
nounced for high-speed heavy-duty 
applications. Other advantages claimed 
for the new drive, as compared to 
conventional roller and chains 
are greatly reduced operating tem 
peratures, smoother and quieter opera 
tion, and operation under less strain 
and vibration. Designated the "Hy-Vo" 
drive, it is intended for transmission 
from and motor drives in 
industria! equipment and for replace 
ment of chain or belt drives in steel, 
mining, chemical, petroleum and nu- 
merous other industries 

Performance and endurance are at- 
tributed to several factors 


transmission. chain 


silent 


engine 


1. An involute form on the sprocket 


teeth that smoother chain 
engagement and reduces chordal slap 
or polygan effect. This lessens shock 
loading and high stresses in the chain 
links 

2. À 
joint to 


promotes 


chain 
automatically shift the pitch 
line during articulation and thus mini 
mize slippage and wear 

3. A balanced chain link designed 
with greatly improved stress distribu 
tion 


compensating rocker 


í. A new alloy link and pin material 
developed to insure strength uniform 
ity 

5. Utilization of manufacturing 
hain drive field 

including shot peening—to improve 
fatigue resistance 


The basi 


processes new to the 


and distinctive difference 
however, between Hy-Vo and conven 
tional chain drives is in the three 
points relating to its design character 
In operation, the chain is al 


ways tangent to the spro ket on 


istics 


nc 


Choin link 


DESIGN OF THE CHAIN DRIVE embodies entirely new principles. 


4 


Sprocket teeths 


(right) have an involute profile while the chain link has additional metal in the 


critical area of the line of pull. 


Result is absence of chordal slap and smoother 


engagement, and consequently higher speed and load ratings. 


pitch circle. This is not true in the 
conventional chain drive, in which 
several actions take place that cause 
wear, fatigue and vibration: Flexing 
or joint articulation; impact between 
the chain and sprocket as the sprocket 
picks up each link; chordal rise and 
fall of the chain caused by the sprocket 
polygan; and linear pulsation or vibra- 
tion, which is a direct result of chordal 
rise and fall. 

In the new drive, the sprockets 
engage the teeth with conjugate ac 
tion. During chain articulation, the 
compensating rocker joint shifts the 
pitch line automatically to maintain a 
constant effect radius and thus a con 
stant linear speed. Consequently im- 
pact on engagement is lessened and 
chordal rise and fall are eliminated 
two limiting factors on load and ro 
tational speed 

Pitch Tadi or stretch has been 
eliminated to the extent that it is 
virtually unnecessary to provide any 
means of take-up, making the drive 
applicable for engine compounding or 
heavy-duty power transfers where cen 
ter adjustment is impractical 


Maximum velocities are 6,590 rpm 
for intermittent and 5,600 
rpm for continuous service; most 
efficient speed is between 4,000 and 
5,000 rpm, when the efficiency of 
transmission is over 99.5 percent. Ca- 
pacity ratings are based on a nominal 
service life of 20,000 hr. 

Development engineers report that 
Hy-Vo drive gives industrial users, 
and engine and motor designers, a 
power transmission drive that will al 
low them to develop and use smaller 
and less expensive power plants for 
many types of equipment. Such plants 
previously had been ruled out because 
high speed power transmission equip- 
ment was not available 

At present Hy-Vo Drives are be 
ing produced in one-inch, one-and 
one-half inch and two-inch pitches, in 
the most-demanded chain widths. The 
current critical shortages of necessary 
materials have made it necessary to re 
strict orders to those with defense or 
essential ratings during the present 
emergency period 


service 


Mor Ci 
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SPECIFIED BY PRODUCT ENGINEERS 


HOW ACTION OF HY-VO DRIVE compares with that of a | Left, Hy-Vo drive, right, roller chain drive. The Hy-Vo chain 


conventional roller chain. Because pitch of the chain is gradu- is seen to be tangent to the sprocket on the pitch circle, whereas 
ally elongated, as it articulates in engaging the sprocket, linear the conventional drive takes several actions. Insert in left photo- 
speed of the chain is constant due to reduced polygan effect. graph shows rocker joint of link 


Service Factors 
(f Smooth, even loads with 
Adjustable certers 
(B Light pulsating load such os 6-or 8-aylin 
der engine direct coupled 
Heavy, pulsating loods suchas a 4 
cylinder, 4-cyclé engine direct coupled 


€) Unusually rough loads or drivers; 
inves with non-adjustable certers; 
drives involving torque mulh pli cathon 
hough toue converters. Consult 
a Morse engineer for 
recom rmendathons 


tch* Width) _ 
~ D o eo 
eo o eo eo 


o 
So 


| Mos — "eommended rpm 
1 Small sprocket 
0.750 in. pitch...3,000 
1.000 in. pitch 2,700 
1.250 in pitch 2,150 
1.500 in pitch... 1,800 
2.000 in. pifch... 1,200 
Maximum recommended 
Chain speeds 


| Continuous service... 5,600fpm 
| Interrnitte: it service 6,500 fpm 
| 


S00 1000 1500 2000 2500 1000 3500 4000 4500 5000 5500 6000 
No. teeth * pitch * rpm 


12 


/Anch Width, One-Inch Pitch 


w 
e 


Hp 
(For other sizes multiply rating by Pi 
Un 
e 


N 
o 
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Chain Speed fprnie 


CAPACITY RATINGS of the new chain drive, which is based on an TWO 2 IN. PITCH 12 IN. WIDE DRIVES transmit 
anticipated life rating of 20,000 hr. Recommended applications are to 1500 hp at 600 rpm in the diesel-electric drilling rig 
high speed heavy duty equipment or to equipment on which compactness manufactured by Ernsco 
of drive is essential. Increased efficiency and reduced transmission costs fornia. A Hy-Vo drive 2 


for Standard Oil of Cali 
2 in. wide is capable of power 


are claimed where single motors or engines above 100 hp are used. transmission up to 500 horsepower 


Circle No. 1 in Reader's Service Card 


CONTINUED ON PAGE 190 
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NEW COMPONENTS—MATERIALS AND PARTS 


continued 


Batch Quantities Counted at High Speed 


Continuous automatic counting of preselected batch quan- 
tities at high speed without interrupting production and 
without missing a count is achieved by an improved 
automatic batch counter. This counting instrument auto- 
matically operates a built-in control switch at completion 
of each batch count and at the same instant readjusts to 
start counting the next batch quantity. 

The batch control switch may be used to start or stop 
electrically-operated machinery, conveyors, signals, kickout 
devices or other arrangements for marking or separating 
batches and warning operators. Being electrically operated, 
the batch counters will count any object or motion that can 
be arranged to operate a circuit-breaking device. The 
counter may be located at any distance from the actual 
source of count and operates on 115 v, 25 to 60 cycles a-c. 


Production Instrument ( 


702-10 W. Jackson Blvd., 
Chicago 6, Ill 


Circle No. 2 on Reader Service Card 


Pressure Cells Are Acceleration Insensitive 


Four SR-4 pressure cells in capacities up to 100 psi 
have been redesigned to make them insensitive to linear 
acceleration and to position. Capacities of these cells, 
known as Type E, are 10, 20, 50 and 100 psi. Their 
operation is based on SR-4 resistance wire strain gage 
measurement with four-arm Wheatstone bridge. Measur- 
ing range extends from absolute vacuum to full ratcd 
pressure, except in standard units of lowest capacity for 
which the range is limited to +10 psi. Pressure cells 
meeting other requirements are made to order. 

There are two types of cells: Type ES321 cells have 
all parts in contact with the pressure fluid made of type 
321 stainless steel. Type EMB cells have pressure bellows 
of Monel and brass pressure fittings leading to the bellows 
Pressure connections for each are through a standard j in. 
male pipe thread. The maximum temperature for full 


accuracy in continuous operation of these cells is 150 


Fahrenheit Baldwin-Lima-Hamilton 
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Precision Sub-Miniature Motor 


Sub-miniature motors, designed for 


60 cycle, 400 cycle, or variable cycle 
operation are now available in sizes 
from 1/1000 to 1/50 hp for continu- 
ous duty, and can be supplied for ambi- 
ent temperature operation up to 100 C 
Induction or synchronous types can 
be obtained for single or polyphase 
power input. Applications are for fan 
and blower drives in electrical equip- 


ment, as well as for prime movers in 
timing devices, aviation cameras, and 
sine wave alternators in military equip- 
ment. 

The manufacturer states that the 
motors are built to close tolerances to 
assure maximum input, that the rotors 
are precision dynamically balanced, 
and that shielded ball bearings are 
used. All units are designed to meet 
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the important JAN specifications in 
cluding the environmental test. 

The motor is of a totally enclosed 
construction approximately 16 oz in 
weight, 13 in. OD by 23 in. The 
same type of motor self-cooled frame 
is 2 in. OD by 3 in. long. 


Atlas Aircraft Product 
] E. 53rd St.. New York > 
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Now-Automatic Lubrication Spstem 
SPEEDS..SINPLIFIES..CUTS COST OF MACHINERY LUBRICATION 


ALEMITE 


REG. US. PAT. OF. 


OUAIS 


AUTOMATIC LUBRICATION SYSTEM 


Unbelievably simple system atomizes oil into mist, distributes it 
through tubing to bearings. Bathes all bearing surfaces with 
fresh, clean, cool oil film. Uniformly maintains oil film on all 
sliding, rubbing, rolling parts regardless of variations in 


load, temperature or speed. No “peaks and valleys” of 
lubrication. 


Fully automatic — eliminates waste and the uncer- 
tainties of the "human element." Extends bearing 
life as much as 174 times. Seals bearings against 
dirt and abrasives. Cuts oil consumption as much as 
90%. Greatly reduces the number of oils needed. 


Eleven points on this automatic electric saw are served by Oil-Mist. 

Flexible lines carry lubricant to reciprocating and oscillating parts . . . 
condensing fittings asply liquid oil to a cam and roller . . . a spray 
fitting sprays oil on © drive chain, gear and sprocket. The lubricator is con- 
trolled automatically by the machine switch. 


*— OIL MIST 
DESK-TOP DEMONSTRATION 


No obligation — Mail this coupon row 


STEWART 
give you the Desk-Top Demonstration at your F ir WARNER 
€ You'll marvel that a system so office without obligation 


A trained Alemite Lubrication Engineer will 


simple— without any moving parts— 
can bring such a revolutionary change in the lubrication 
of machinery. Requires only two simple settings—to con- 
trol the amount of air pressure and to regulate the density 
of the Oil-Mist. Once set, they need no further attention. 


Alemite, Division of Stewart-Warner, Dept. T-61 
1850 Diversey Parkway, Chicago 14, Illinois 


[) Please hove your Alemite Lubrication Representative arrange a desk- 


top demonstration of Oil-Mist. This entails no cost or obligation on 
my part 


Proved by plant installations on a wide variety of ma- 
chines in many industries including steel, coal, food proc- 
essing, chemicals, metalworking, textiles and woodwork- 
ing. Get the proof yourself, with the Desk-Top Demon- 
stration in your office, without obligation. 


Alemite OILCAIST Lubrication 
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[] Pleose send me information about Oil-Mist by mail 
My name 
Position 


Compony (leave blank if letterhead attached) 
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continued 


Accessibility Features Clutch and Brake Unit 


An air-powered combination friction clutch and brake 
unit, developed for medium and heavy machinery is de- 
signed for ready accessibility for repairs. Savings in down- 
time and maintenance labor are effected by the following 
1. Shoe and lining assemblies can be changed in a 
matter of munutes. 
2. Such changes may be made without removing the 
from the machine. 
3. All other wearing parts—driving mechanism, pistons, 
piston packings, springs—may be removed while tl 
clutch is mounted on the machine, without the use of 
special tools and without the necessity of removing other 
parts. 
Disk scoring is limited because rivet heads cannot come 
in contact with the disks. Disks are bolted into place, 
instead of floating in teeth or splines. The basic actuating 
mechanism is so designed that linings are automatically : 
withdrawn from contact with disks, eliminating drag. I I 
is impossible for brake and clutch to be engaged simu! 
taneously 4 : 
Ihe unit can be used on presses of all kinds, power ~ me A - 
shovels, wire drawing equipment, slitters, marine Ze PNEUMATICALLY ACTUATED CLUTCH and brake unit in 
oil rigs, and paper, oil, rubber and rolling mills operating position on multiple station automatic press. Fea- 


tures are ease of maintenance and fail-safe operation if air sup- 
Inc., 615 Penton Building, Cleveland, Ohi ply is disrupted. 


Lining 


segrnenfs 
4 


P Brake 


] disk Cylinder 
4 heads 
| Brake disk 


Support ^ . Clufch and 
brake shoes 


BASIC CONSTRUCTION FEATURES To re 
move the shoes, it is necessary only to remove the 
clamp units and lift shoe out. Lining replacement 
can be made in a matter of minutes 
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ALLOY STEELS 


Conservation is possible — without sacrifice 
with use of N-A-X ALLOY STEELS 


With the demand for greatly increased quantities of the critical 
and strategic Stainless Steels used in Jet Engines intensified 
by the acceleration of the building program, the Air Force 
requested the producers of these engines to seek suitable 
material with less critical alloy content to replace the Stainless 
Steel for certain moderate temperature application in these 
aircraft gas turbines. 


The steel selected had to be of low-alloy content with high 
strength and good welding characteristics. Ordinary low carbon 
steel did not meet the requirements because of its low tensile 
properties and the fact that it could not be satisfactorily welded 
by the inert are process, which is widely used in aircraft gas 
turbine manufacture. 

The data available from tests made on several weldable low- 
alloy, high-strength steels indicated that N-A-X ALLOY STEEL 
was the most satisfactory of the group — its selection followed. 
Unlike other possible substitutes, N-A-X ALLOY STEEL has good 
low temperature impact values, maintains its higher strength 
and is not subject to temper brittleness in the wide operating 
temperature range required of the steel for this purpose — from 
a low of —70^F. to --800^F. 


The use of N-A-X ALLOY STEEL for this application has cut the 
amount of Stainless Steel required in half. This is of consid- 
erable importance to the Air Force. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alley Division Ecorse, Detroit 29, Michigan 





NEW COMPONENT 


continued 


Piston- lype Pneumatic Operators Have Fast Response 


Piston-type operators for pneumatic 
throttling control applications utilize 
a cushion loading principle, and are 
apable of uracies 
well within the accepted standard of 
1 part in 500 of total stem travel with 
high speed and stability 

They consist of specially designed 
iluminum alloy cylinders, honed and 
polished to a high standard of in 


repositioning a 


terior finish, in which a piston, fitted 
with special “O” ring seals serves 
in place of the conventional di 
aphragms. A new built-in valve posi 
tioner capable of operating with sup 
ply pressures up to 100 
mounted 
rily used on spring motors 
Cylinders are available in 4 
8 in 


ps! replaces 
side positioner stom 
6 and 
stem travels of 3 in 
as standard 


dia with 
ind 4 in 


SIZC 


Their compact 
volume 
response, 


small air 


requirements, 
speed of 


stem travel 
make them 
adaptable to control applications here 


long 
and high thrust capacity 


tofore impractical to motorize because 
of the shortcomings of other types of 
operators. Speed of response is of 
particular interest. The 4 in. di 
ameter cylinder, when powered with 
100 psi operating air, is capable of 
exerting a 1,200 Ib thrust through 3 
in, of travel in 3 to 4 sec as compared 
to 15 to 20 sec with spring motors 
No tie-rods, bolted flanges, leather 


PISTON-TYPE OPERATOR for throt- 
tling control operations involving long 
travel and a surplus of power. Speed of 
response is higher than for spring motors. 


cups or conventional packing are used 
All sealing is done with "O" rings 
both in the head closure and the 
piston proper. All "O" rings are 
graphite impregnated, resulting in 
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LITTLE 


HONED AND POLISHED ALUMINUM 
CYLINDERS, and a piston with “O” 
ring seals that replace the conventional 
diaphragm are features of the positioners. 


considerably reduced friction and elim 
inating the need for lubrication. 


Corp., 2100 Arch St., 
Philadelphia 3, Pa. 


Valve Control Solenoid Resists Moisture 


An 
lenoid 
chines, 


control so 
for washing ma 
and applications em 
ploys a newly developed nylon bobbin 
and is completely insulated through 
out with silicone-varnished Fiberglas 
and Fiberglas electrical tape. Coil is 
wrapped with Fiberglas cloth and 
is then varnish-impregnated and re 
dipped in a material which is com 
pletely impervious to the effects of 
water and detergent 
as oil, petroleum solvents and 
harmful effects of extremely high 
humidity. Coil is normally 1 with 
Dole Valve No. DH4703, DH4503 
or DH4403, but is adaptable to simi 


valve 
automat 


inlet water 


similar 


solutions, as well 
the 


lar applications requiring the move- 
ment of a steel or stainless steel 
plunger with a ṣẹ in. O.D. brass 
Coil requires an over-all space 
of 14 in. square by 14 in. depth, 
and is presently supplied with female 
onnectors for bullet-type wire term- 
inals, but may be furnished with leads 
or other means of circuit connections 
Fhe small size makes valves applicable 
where space is at a premium and nor 
mal water pressures are encountered 
The silicone-varnished Fiberglas in 
sulation gives protection against ef 

f elevated 


sleeve 


fects of temperatures 


ETC, Inc., Niles, Mich 
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THR p-CUTTING SPEED NUTS st . 
SCREW $ sHAKEPROOF 





It’s not really magic, of course. Simply a scientific 
understanding of your need for a critical pliable 
part. It may be a seemingly "impossible" part 
... completely unusual in physical properties and 
operational characteristics. But, it is a part you 
must find to complete your mechanism. 

Working from your specifications, Chicago Raw- 
hide's Sirvene engineers will produce the needed 
design, compound the right combination of oil- 
resistant elastomers, and mass-produce your part 
under strictest laboratory control. You'll have the 


ENGINEERS: For basic information, write for 
your copy of "Engineering with Sirvene". There 
is no charge. 


exact degree of flexibility, hardness, resistance to 
extreme temperatures, fluids, gases, abrasion and 
wear, or other qualities you may require 

Whether the part is an intricately designed dia- 
phragm or boot . . . or is a simple but critical gas- 
ket, you may be sure it will function exactly as 
you require. 

Sirvene has served dependably in thousands of 
unusual or difficult situations. It can do the same 
for you. 


CHICAGO RAWHIDE MANUFACTURING CO. 


C/R 
 O-— — 
y. AANI 


SZPFFAS 
Mechanical Leather Products 
Boots, diaphragms, packings and 
other products give dependable service 
under difficult operating conditions. 


PERFECT Od Seat. 


C/R seals are used in more motor THE SCIENTIFIC COMPOUNDED ELASTOMER 





X COMPONENTS 


continued 


Thermostat is Hermetically Sealed 


New small snap-action, hermetically sealed 
thermostats are weatherproof and waterproof. The ter- 
minals are brought out through glass seals. Rubber is 
bonded over the terminals and to the rubber covered leads. 
For extremes of temperature, silicone rubber can be used 
in the molding and on the leads 

Transmission of the temperature to be controlled to the 
disk thermal element within the hermetic enclosure is 
obtained by mounting the disk in the bottom of the metal 
enclosure where it closely follows the temperature of any 
surface on which the thermostat is mounted or of air or 
liquids to which the bottom of the thermostat is exposed. 

The disk type snap-action gives a positive switch action 
which withstands vibration, shock and motion. Designed 


disk type 


Molded 
rubber 
covering 


[4 


Solder 
seal 
Insulation 


Qu 
'e, 

lo 

nA 
PTL LLL LLL 


Fiber 
inner 


es 


Ceramic 
insulator 


liner - 
i litt 


originally for electric refrigerator automatic defrost control, 
these thermostats are expected to have many uses in both 
military and civilian equipment 

The switch action may be cither single or double throw, 
single pole. Contacts are protected from all contaminants 
by the hermetic enclosure into which an atmosphere of 
helium or other inert gas can be sealed when desired 
Temperature settings are factory preset and are not ther 
after adjustable. Differentials between opening and closing 
temperatures range upward from 15 F. 
is 10 amperes, 30 v d-c and 125 v 


Electrical ratings 
3 amperes 250 v a 


ind & 
A 
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Revolving Joint Features Low Torque 


A compact, improved type of revolving joint for use 
in making piping connections to drum type divers, rolls, 
calenders, and other rotating equipment has been intro- 
duced. The joint is characterized by extremely low torque, 
thus offering substantial power savings Models are avail 
able for handling steam, oil, air, water, gas and chemicals 

The rotating portion of the joint consists of a 
precision machined and treated 
screws into the hub of the drum or roll. The non-rotating 
portion of the joint is ball bearing mounted on this tul 
The specially designed ball bearings carry the load of 
both radial and end thrust. Use of a sleeve type pilot 
bearing at the end of the rotating tube 


special 


heat steel tube which 


insures alignment 
of the joint and provides a long bearing against twisting 
or cocking. Self-adjusting, self-sealing chevron type pack 
ing carried under light spring pressure provides a long life 
seal on the rotating tube. Low maintenance 
sured since these new joints can be serviced, usually 
out even removing the joint from the roll 

These joints are built for 150 psi, steam, or 200 psi 
hydraulic pressure, and also for vacuum service 


cost iS as 


with 


They are 


Hs T "a 
AA 


Fee 


ecommended for speeds up to 500 rpm, steam, or 


i 
rpm, hydraulic, and for temperatures up to 450 F, depend 
ing on packing specified. Standard sizes range from 4 to 
2 in 


Barco. Mf D 
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TWIN BELT DRIVES, a new belt tension device, and a line 
of extra heavy duty motors with ratings up to 50 hp are fea- 
tures of the modified variable speed drive. 


A new line of extra heavy duty motors for a modified 
variable speed drive, and a high frequency explosion 
proof motor for aircraft have been put into production. 

The heavy duty motors with ratings as high as 50 hp 
will be used with a varidrive transmission. To carry the 
heavy load through the internaly speed changing transmis 
sion, dual Varibelts have been incorporated, thus dis 
tributing the load so that no undue strain is imposed. To 
counterbalance belt load, a tension control device has 
been designed that the disadvantages of variable 
center drives or extra flexing of belts over idlers. A cali 
brated spring is employed to maintaim pressure between 


avoids 


continued 


HIGH-FREQUENCY EXPLOSION-PROOF INDUCTION 
MOTOR rated at 10 hp on 400 cycle a-c supply is completely 
sealed so that no sparks can be emitted. 


the two halves of the driven disks and the sides of the 
belt. The spring takes up any slack that might be caused 
by stretch or wear of the belts. Use of dual belts is said 
not to affect the ease of changing motor speeds which 
is accomplished by merely turning a control dial. 

The high frequency-explosion proof motor is of the 
inductive type. It is an addition to the line of high fre- 
quency aircraft motors from $ to 16 hp which have been 
designed and produced by this company 
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Ferramic Cores Offer Range of Characteristics 


A complete line of ferramic cores in cup, ring, or E 
and ] types is now being offered. Ferramic is a new soft 
magnetic material that performs with high efficiency at 
high or low frequency. Outstanding characteristics include 
light weight, high permeability, high volume resistivity 
ind low Cores of this material can be ex- 
truded, molded or machined to the desired shape at rela 
tively low Laminations are not required, which re 
duces assembly time on components and simplifies design 

Ferramic cores can be supplied in a wide range of mate 
rials. Some properties of the Type A are maximum per 
meability, 57 flux density, 840  gausses; 
residual magnetism, 615 gausses; coercive force, 3.7 
oersteds; Curie point, 280 C; volume resistivity, 1 x 10° 
ohm-cm 


loss factor 


cost 


saturation 


Genera eramics and Steatite Corp ceasbe) J 
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Customer Reports: 
Asareo Continuous Cast Bronze Saves 
20% in Metal Cost, Production Time 


A manufacturer of packaging machinery tells of sav- 
ing 20% in production time and 20% in material cost 
when he makes shaft bearings and nuts of Asarco 
Continuous Cast Bronze. 

The patented Asarco casting process guarantees him 
bronze rod that is free from the hard and soft spots so 
often found in sand cast bronzes. Stock is exception- 
ally uniform and free from porosity. Since sand is not 
used, and dirt and dross are excluded, there can be no 
surface or internally trapped abrasive to dull tools or 
discourage high cutting speeds. Rejects are virtually 
unknown. 

Dimensions are held to extremely close limits. For 
example, tube concentricities are within 1.5% of wall 
thickness. Dimensional uniformity is assured . . . 
machining on automatics is standard practice. 

Continuous Cast Bronzes can be made to order in 
a wide variety of alloys . . . in standard lengths of 12^ 
. . . lengths 5' to 12' on request . . . lengths 12" to 20^ 
on special arrangement. 

216 sizes of standard Asarcon 773 bronze (SAE 
660) are stocked in 105" lengths for convenience at 
warehouses in all principal cities. Distributors will 
cut this stock long or short to suit your needs. 


83 -1413 Al loy 


: ength : 
Tensile Str 44,000 psi 


i 600 psi. 


: Cast — 4 S 0 si. 
Continuo. 7 orum 40,40 P 
Por: 3 3-113 Alloy 


27,000 »*: 
q, 900 P3" 


. Cast 2 si. 
Continuous Cast 91500 p 
"fln. Y^ M! 


Send for this free catalog on 
Asarco Continuous Cast Bronzes 
lt contains physical properties 
table of weights, photomicro 
graphs, table of stock shapes 
and sizes and other data. 


West Coast Sales Agent: 
KINGWELL BROS. LTD., 444 Natoma Street, San Francisco, Calif. 


American Smelting and Refining Company 


OFFICES: Perth Amboy Plant, Barber, New Jersey 
Whiting, Indiana 
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continued 


Young's Modulus Determined By Sound Vibrations 


A sonometer, developed from Portland Cement Asso 
iation's basic design, is used for determining the resonant 
frequency of any solid mass of material where strength 
is an important factor, such as aluminum, carbon elec 
trodes, ceramics, concrete, plastics, and steel beams 

Ihe sonometer consists of two units; the control cabi 
net and the portable pick-up. The control cabinet con 
tains an amplifier supplying 18 watts at the driving unit 
which permits accurate measurement of resonant frequen y 
in solid masses weighing up to 1,500 Ib 

An oscillator measures resonant frequency from 20 cycles 
to 22 kc. The phase relationship between the driving 
voltage at one end of the mass and various points within 
the mass can be determined and viewed on the screen 
of the cathode ray oscilloscope. This enables operators 
to determine the flexural and torsional modes of vibra 
tion. Information from these tests can be used to deter 
mine Young’s Modulus of Elasticity 
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Hydraulic Control Valve Suited to Heavy Duty Service 


A low cost open center, single spool, three-way valve 


based on models supplied for several years to individual 


11 f 


equipment manufacturers, is now being made generally 
avaiial 

Ideally suited to heavy duty service on farm implements 
and construction and materials handling machinery, the 
valve operates at pressures up to 2,000 psi and features 
an externally adjustable, built-in balanced relief valve sized 
to handle full pump capacity up to 14 gpm. Pressure drop 
through the open center of the valve is ield to only 10.25 
psi at 14 gpm, imposing a mini n load on an enginc 
mounted hydraulic pump and little loss in engine pow 
while the valve is in the neutral or holding position. In 


addition to the raise, lower and locked holding posi 


a float position is also available on special order 
Cylinder and pressure ports are available in $ in., $ 

or 3 in. internal pipe thread size, while the return port 

sized at 3 in [he Parker Apt 
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Hose Clamp is Self-Tightening and Self-Adjusting 


whos hose or pipe up to ,', in Shaped or plastic hose conveying air, gases 
pring tension also makes it self-adjust rom rounded stock, the clamp does or liquids. 
g to temperature changes has | t cut into the hose. It can be dis The manufacturer also offers spe 
ecently developed connected as easily as it is installed, cial pliers that are recessed to fit the 


To install this ring-type clamp, you be re-used any number of clamp lugs from either a vertical or 


1} : - : 

mply squeeze the ends with pliers, time horizontal position, thus further add 
slip the clamp over the connection self-tightening hose clamps ing to the clamp’s accessibility 

ind release Ih lamp exerts in I in sizes to fit connections 
ee ae i a J osse s rom 2 in. OD. throueh 28 O.D Corbin Hose Clamp Di: 
rorm pressure a very avanti rer trom n. tne "m <5 in j American Hardware ( 
point, allowing for irregulariti in hey can be used with rubber, fabric 


E Britain. € 
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13 YEAR TORTURE TEST 


eee STILL LIME NEW! 






A 


Provide Positive Seal.. 


Here's a seat gasket cut from Ebonite Sheet 
Packing that rolled up thirteen years of 
trouble-free service on a pop-off pressure re- 
lief valve in a southern plant... withstand- 
ing high temperatures and pressures . . . 
eliminating leaks and shutdown time...assur- 
ing absolute safety. Only extensive changes 
requiring different sized gaskets made it 
necessary to replace this gasket at all! 
Performance like this is made possible be 
cause of Ebonite's remarkable leak-prooí 
characteristics and the fact that it will not 


HOSE FOR RUGGED WEAR 
Hose for air, steam, water, oil, gas 
Quaker makes it to fit 


try. Each is pre-tested for peak 
ance. 


1 \ / 
del i4 NI. 


. Retain Flexibility Despite High Temperatures and Pressures 


TAR 


En imie, ^. 


QUAKER PACKINGS ` 


carbonize, melt or become hard. That's why 
Ebonite is ideal for high pressure joints and 
flanges; for use with superheated steam, 
ammonia, brine, air, oils, acids, caustics, 
gases, hot or cold water. 

For all your requirements — whether pack- 
ings or belting for conveying materials . . . 
flat or V-belts for driving steam engines, 
steam turbines or electric motors . . . hose for 
flushing, suction, cleaning or fire fighting 
purposes—see your Quaker distributor, or 
write direct to us. 


BELTING FOR MAXIMUM 
HORSEPOWER 
Flat belts - V-belts, Quaker has the 
one to fit the drive . . . to transmit 
maximum iungens at the lowest 
operating cost . . . all pre-tested to 
assure peak performance. 


QUAKER RUBBER CORPORATION + PHILADELPHIA 24, PA. 
DIVISION OF H. K. PORTER COMPANY, INC. + Offices and Branches in Principal Cities 








RUBBER PRODUCTS 


custom made for every industrial use 
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continued 


Optical Gaging Projector Utilized For Production 


A projector has been designed to introduce optical 
gaging methods into production assembly and inspection. 
This unit projects a greatly enlarged shadow or a sur- 
face reflection of any object placed in its staging field onto 
a large illuminated screen and permits visual checking of 
the actual part against detailed drawing or other specifica- 
tion data previously placed over the viewing screen. It 
is specifically for use "on the line". 

Ihe wide application of this new machine to produc- 
tion and inspection purposes has been made possible by 
reducing the over-all size of the unit, and by using a unique 
optical system which allows a full unvarying eight inches 
of space between lens and object for all magnifications up 
to 100x 

The projector has an accessory by which light can be 
sent out of the same lens that picks up the image so that 
surfaces and deep recesses that cannot be shadow projected 
may be examined. Either surface or shadow projection 
is possible for objects facing toward the lens, up, down, 
to the left, or to the right 
Kodak Co., 


Eastman 


Rochester 4, N. Y. 
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Rotary Selector Switches Are Available In New Sizes 


Long-life rotary selector switches are now available 


with up to 6 poles, 15 positions per pole, on each deck 
This large number of poles and positions is made possible 
by a "knee-action" type of rotor arm, which is said to 


insure low contact resistance and uniform contact pres- 
sure for the life of the switches. Silver alloy contacts and 
rotor arms are used on all units 

Because of the great number of pole decks available 
more compactness can be obtained than previously. This 
line with the present trend toward small size gov 
ernment equipment 

A roller-type detent, standard on all units, is claimed 
to give more positive action and longer life than hereto- 
fore obtained. Complete details on the pole arrangement, 
contact materials, general construction and applications 
of these long-life rotary selector switches can be obtained 
on request from the manufacturer. 


15 l 


tral Ave., Newark 4, New Jersey 
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Â SELF-RETAINING PUSH-ON TYPE SEALED VOLTMETER MULTIPLIERS are A BRASS FLARED TUBE FITTING has 


FASTENER to secure the oil baffle in 
an automobile engine has two small 
spring arms that snap into holes in 
the baffle, making the fastener self 
retaining. Tinnerman Products, Inc., 
Dept. 14, Box 6688, Cleveland 1, 
Ohio 


offered for use under severe humidity 
conditions. They can be used with 
commonly available one milliampere 
d-c instruments as well as with others. 
Sensitivities of 1,000 ohms per volt or 
more may be obtained. International 
Resistance Co., 401 N. Broad St., 
Philadelphia 8, Pa 


been designed to replace four pre- 
vious types in the interest of stand 
ardization and saving of material vital 
to defense. This fitting has a 37 deg 
flare angle, dryseal pipe threads and 
a three-piece design. The Parker Ap- 
pliance Co., 17325 Euclid Ave., Cleve 
land 12, Ohio 
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Designers’ favorite for piping specs 
ee your CRANE Catalog 


You can’t find a more complete selection of piping mate- 
rials listed anywhere. Not only listed, but carefully 
arranged and cross-indexed to save you the bother of 
having to hunt for the items you need. Just remember, 
if it's piping, chances are it's in the Crane Catalog... 
and easy to find. 

Other piping procedures, too, are simplified when you 
make Crane your one source of supply. In your plant, 
for example, product assembly operations go smoother. 
In the field, replacements are easier to get. 


Most important to you, of course, is the fact that your 
product acquires added value in the eyes of your custom- 
ers. They know from experience that Crane Quality in 
piping materials has never been surpassed. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


FOR STEAM, WATER, OR OIL lines Crane 

offers a wide selection of 125-Pound Iron Body 

Gate Valves, brass trimmed or all-iron, in 

FOR COMPLETENESS OF SELECTION patterns for every need. Shown here, Crane 
No. 460 with non-rising stem, screwed-in brass 


é € YO U CA N’T B EA T THE CRA NE LINE body seat rings, brass disc faces. Working Pres- 
sures: 125 pounds steam; 200 pounds cold 
water, oil, or gas. Sizes: 2 to 8-inch. Screwed 
ends. See your No. 49 Crane Catalog, p. 77. 


| GLOBE | 
VALVES 


FLANGED 


ITTINGS | 
i | Hydro-Flo Oil Cooler, 
by Bell & Gossett Co., 
attend — 


Morton Grove, Ill. 


C 
| 
—— 


[BOLTS AND | 
GASKETS 


EVERYTHING FOR 
EVERY PIPING SYSTEM 


VALVES « FITTINGS + PIPE » PLUMBING AND HEATING 
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CONNECT 
FLTOG 


How to move mountains —non-stop 


When it comes to moving mountains—or spreading the 
landscape around—you can’t beat bulldozers. 
You can, however, beat a bulldozer if you put into it 
a part that can't stand the gaff. 
An example is the generator. Vibration, abrasive dust, 


weather, shifting stresses and stray oils or greases are con- 


stantly taking their hardest licks at it. It leads a tough life. 


That’s why American Bosch Corpor ition, makers of 


dust-proof, heavy-duty generators for industrial tractors 
and bulldozers, selected Synthane laminated plastics for 


the insulation plate shown above. 


PLASTICS WHERE PLASTICS BELONG 


Propucr ENGINEERING 


Synthane is a material for industry. It possesses an 
unusual combination of physical, mechanical, chemical 
and electrical properties. 


Synthane is light, strong, dense, abrasion resistant. It 


is easily machined or produced in formed shapes. Dielec- 
trically strong, it 1s a natural for electrical applications. 
Synthane is corrosion and fungus resistant, chemically 
inert, stable over a considerable temperature range 

If this capsule description of Synthane excites your 


imagination, send for the complete Synthane catalog. 


Synthane Corporation, 3 River Road, Oaks, Pennsylvania. 


‘SYNTH ANE | 


| —— —X 


N 
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continued 


Food Industry Motor 1s Splashproof 


Improved splashproof motors have been designed for 
food industry applications where splashing or hosing down 
exceeds NEMA standards for splashproofing. These mo- 
tors incorporate gasketed cast iron conduit boxes with pro- 
vision for attaching waterproof conduit. Motor windings 
are given multiple dips and bakes in moisture resistant 
thermoset varnish 

Baffles inside the rear splashproof hood and neoprene 
seals on the shaft outside the splashproof housing give 
protection against the entrance of water into the hood 
and the bearing housing. Grease seals are located between 
the outer periphery of the brackets and the splashproof 
hoods for added protection 

These motors available in frames and smaller, 
use prelubricated ball bearings. No further lubrication 
is claimed necessary for the life of the bearings. Lubri 
ation wells are also eliminated 


326 


Pittsburg} Pa 
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Pumps Feature Simplicity and Versatility 


Now being marketed is a ball bearing pulley drive pump 


and a ball bearing sprocket drive pee constructed so 
that lower transmission loads are absorbed by the pump 


housing without being transmitted to the pump shaft bear 
Ihe 


drives are prepacked with lubricant and are 
sealed and shielded 


ings 


fully 


These pumps are available in Naval bronze forgings 
stainless steel precision with capacities from 
pressures up to 150 Ib per sq 
in. They are reversible, operating in either direction with 
out loss of efficiency and bearings require no lubrication 
The pumps are available in four sizes, } in., 3 in., 4 
and } in., 


in 
with speeds from 300 to 3,400 rpm. Both the 


ball bearing pulley drive pump and the ball bearing 
sprocket drive pump are available with hydraulically bal 
anced built-in by-pass, and adjustable base. An important 
feature of thes pumps is their simplicity, permitting any 
be easily replaced. Their versatility puts 
great demand wherever liquids and viscous fluids 
are moved, in every branch of industry for production and 
laboratories; in homes for water systems; on farms 


or 


castings 
fo tO 19 gpm for use at 


moving part to 
them in 


for 


ttti ttt ai Oe A 


spraying, etc; in carbonator and air conditioning indus- 
as vital parts on steam cleaning equipment; for 
for handling chemicals; on original equip 
ment and for replacements wherever efficiency, quiet and 
long life are essential 


Eí 


tries; 


marine use, 


Engineering ( 12 New York Ave., Newark, N. | 
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DUCTILE BISMUTH WIRE AND RIBBON 
permits useful application of a mate- 
rial possessing unique electrical prop 
erties. It will present many develop 
ment possibilities in the control and 
instrument fields. Fitzpatrick Ele 
tric Supply Co., 444 Irwin St., Muske 
gon, Mich 


SELF-ADHESIVE 
able acceptance 


tions. This 


in 


tape, spot washers 


finger pressure. J 
3005 W. 64th St 


FELT 
material 


and will adhere to wood, metal, plas 
tic, glass or other clean surface under 


finds consider 


industrial 


THREAD COATING COMPOUND elimi- 
nates galling when used on threads, 
studs, and on junctions of metal sur 
faces subjected to temperatures up to 
1,800 F. This compound leaves a de- 
PI between the metal 
Felt Products Mfg. Co., 
irroll Ave., Chicago, 7, Ill 


IS 


sn a 


available in 
and special shapes 
posii of copper 
surfaces 

Ill 4-14 € 


B. Dawn Products, 
Chicago 
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continued 


Three-Wav Solenoid Valves Have Many Features 


Three-way electro-hydraulic solenoid 
valves can be used for steam, air, oil, 
refrigerants and corrosive liquide. Fab 
ricated from bar stock, they are avail 
able in brass, cold rolled 
various stainless steel alloys. Features 
include (1) light 
?) capability of handling 


steel and 
of these valves 
weight, ( 
high pressures, (3) full opening of 
orifice through the valve seat accord- 
ing to pipe size, (4) low current con- 
sumption, (5) 
eration, (6) operation by 
contact 


Valves 


to 5 in 


high temperature op 


momentary 
available in from 
inclusive. Solenoids can be 
for 24, 110, 220 and 440 v 
60 cycle a-c and for 6, 12, 18, 115 
an 30 v d« I 


are SIZCS 


1 


wound 


A solenoid has been 
de veloped to withstand 500 I 

The ports A, B an 
the cutaway 
three-way valves shown 


con 
d € 


VICWS 


duty 


tinuous 
irc visible in ot 
two 3 in 
here 

Weight of these 3 in. valves is ap 
proximately 6 lb. Other sizes also 
have this light weight feature 

A more complete description and 
details of flow directions and opera 
tion of the three-way electro-hydraulic 
valves available request 


from the manufactur 


are upon 
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Portable Air-Meter is Light and Accurate 


This 
only 11 
curate measures air velocities of from 
0 to 4,000 fpm and static air pres 


portable 
lb, yet rugged and highly a 


air-meter, weighing 


of from 0 to 4 in water 


instrument 


sures 
The 
air velocity measurement; low range 
from O to pm and high 
750 1,000 fpm. It 


ot 


has two scales for 


750 ft range 
has d 
h 


supply 


from to 


self-contained battery power 


and operates from a probe-mounted 
noble metal thermopile which is placed 
in the airstream whose 


be measured 


velocity is to 
Measurement 

1 1 
provided by 


ounted 


ot 
pressure IS 
of an 
probe. The air-met 


for 
attachment m 
er is not effe 
of the cable the 


the length fron 


to the instrument and is free from 
errors caused by sudden temperature 
variations. Lag of the instrument is 
less than one second 

Operation of the portable air-meter 
The probe is first con 
One switch turns 


s simple 


the 


nected to meter 
on the power and adjusts the current 
The other 
low or high range scale 
l'hese provide all ad 
stment No additional 


idjustments or re-zeroing arc required 


needle switch selects 
the 


two 


set 
either 
swit hes 
for the unit 
when switching from one range to the 
other 


Company 
way at Pine 
Hampton 
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BALDWIN 
E 
PRESSURE 


Other engineers are 
finding many new uses for 


this new SR-4 device . . 


Further expanding the engineer’s field of exact 
knowledge, the Baldwin SR-4 Fluid Pressure 
Cell opens entirely new opportunities in the 
precise measurements of both stable and fluctu- 
ating pressures in all types of fluids. 

Heart of the cell is a pressure-sensitive tube 
with an SR-4 strain gage grid bonded to its 
exterior. Gas or liquid to be measured enters 
this tube, causing it to expand, which stretches 
the fine wire in the grid. The consequent altera- 
tion in electrical resistance, calibrated in p.s.i. 
or other units, is measured by an indicator or 
recorder, or actuates monitor or alarm apparatus. 

The cell is easily installed, and is adapt- 
able to use with all types of fluids—cor- 
rosive or non-corrosive—and over a wide 


. How about you? 


range of pressures. A wide variety of indicating, 
recording and controlling instrumentation is 
available to meet your particular requirement. 
Calibration inaccuracy is not more than 4% of 
full range at any point from 0% to 100% of 
capacity, and this measuring performance is 
maintained under hundreds of thousands of pres- 
sure cycles. The unit is extremely responsive to 
pressure fluctuations making it invaluable for 
research on surges and similar pressure fluctua- 
tions, and explosion studies. For more detailed 
information, ask for Bulletin 306. One of our 
representatives will be glad to discuss the appli- 
cation of these cells to the solution of any fluid 
pressure measurement or control problem you 
may have. 


ALDWIN -LIMA-HAMILTON 


TESTING HEADQUARTERS 


EDDYSTONE DIVISION, BALDWIN-LIMA-HAMILTON CORPORATION, PHILADELPHIA 42, PA. 


in Canada: Peacock Bros., Ltd., Montreal, Quebec 
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NEW COMPONENTS MATERIALS AND PARTS 


continued 


Disconnect Operating Mechanism Increases Safety 


This operating mechanism for 
switches and circuit breakers meets 
the requirements of manufacturers 
who assemble their own control panels 
for machine tools or other electrically 
operated equipment. Designed for 
convenient mounting, it permits the 
disconnect (either switch or breaker) 
to be mounted directly on the panel 
without the use of posts or brackets. 
A coupling rod from the disconnect 
engages the separate operating handle 
assembly mounted on the door. A 
rubber gasket is furnished, which may 
be used in mounting the handle in 
NEMA 1A, V or XII cabinet 
Changes in the length of the cou- 
pling rod accommodate cabinets of 
varying depth. A built-in adjustment 
in the coupling compensates for er- 
rors in rod length or cabinet depth 
of +} in. The mechanism can be 
used with switches mounted in cabi- 
nets having a depth of 6j in. to 14 in. 
from door to panel surface; or with 


(Left) New visible blode disconnect 
switch ( with cobinet cut oway) 
showing front-operated mechanism 


Thermoal-(coiless) magnetic circuit 
breaker with operating mechanism 


breakers in cabinets measuring 6g in. 
to 134 in. from door to panel. 
Interlocks and padlocking arrange- 
ments assure complete operator safety. 
The operating handle can be pad- 


locked "off' with one, or as many as 
four, padlocks of varying sizes. With 
the handle locked, the door cannot 
be opened. An interlock also pre- 
vents opening the door when the 
switch or breaker is “on”. How- 


ever, authorized personnel, using a 
tool can release the door interlock 
and open the door without interrupt- 
ing power. 


Square D Co., 4041 No. Richards St 


Milwaukee 12, Wis. 
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Double Solenoid Valve for Low Pressure Use 


A double-operated solenoid valve has been designed for 
operation of double acting air and low pressure hydraulic 
cylinders where pressure must be held on one side of 
the cylinder for a given period of time. Also featured are 
built-in flow controls to govern speed of cylinder. The 
valve may be reversed by momentarily energizing a single 
solenoid and the cylinder stays in position without the 
necessity of holding either solenoid energized. Power 
failure will not reverse the valve or cylinder—a safety 
feature incorporated in this type of valve design. Corro- 
sion resistant materials used in construction of the valve 
insure continued service 

Only moving part is a one-piece stainless steel spool 
that carries an “O” ring type seal. The valve may be base- 
mounted or pipe mounted directly to the body. A cap 
protects each solenoid from damage but is removable 
for servicing by removing the unitized type of mounted 
solenoid assembly which is threaded as a complete as- 
sembly to the main valve body. There are no springs, 
as the valve is operated directly by the solenoids. This 
new model called the DDS-4-375, is available in $ in., 


å in., and $ in. full orifice area in two styles of mounting. 
Additional information on the mechanical features, speci- 
fications and industrial applications of these valves can 
be obtained from the manufacturer. 

Airmatic Valve, Inc., 


1643 E. 40th St., Cleveland, Obi 
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This one is 
ordinary drawing brass 


This one is 


Formbrite is a trade mark of The American Brass Company 


designating copper-base alloys of exceptionally fine grain, combining 


A nd heres Ihe unusual polishing characteristics with good strength and hardness, 


plus excellent ductility. 


Now let's t;ke 'em one by one. Formbrite is produced in 


difference 


sheet, strip, rod, wire and seamless tubes in most of the copper-zinc 
alloys. The process is applicable to practically any copper-base metal. 

Its superfine grain is the result of special rolling or drawing and 
annealing techniques. 

Formbrite in sheet and strip form is an excellent pressroom metal. 
It costs no more than ordinary drawing brass — yet it is harder, 
stronger and much more resistant to scratching and abrasion. 

Despite its strength and "springiness," the ductility of 
Formbrite in deep-drawing operations will amaze you. 

And here's the payoff: Parts made of Formbrite polish so easily and 
so quickly that often only a color buff is needed for plating. 

Skeptical? Of course! So let's prove it. Write for the two cupped 
samples illustrated above in full size. Compare the finish, then 
try them out, side by side, on your own buffing or polishing wheels. 

Address The American Brass Company, General Offices, 


Waterbury 20, Connecticut. — «» 
the name to remember in 


COPPER-BRASS-BRONZE 
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continued 


Pneumatic Timer Has Invertible Magnet 


Designed for timing machine tool 
ycles, conveyor systems, and similar 
industrial operations, the Square D 
Class 9050 Type R pneumatic timing 
relay has a new invertible magnet that 
permits contacts to operate with delay 
either after energization or after de- 
energization of the magnet. The new 
invertible a-c magnet permits easy 
conversion from delay after energiz- 
ing operation to delay after de-ener 
gizing, or vice versa; no extra parts 
are needed. 

The timing range is adjustable from 
0.2 sec to 3 min. Accuracy is within 
10 percent and is independent of nor 
mal variations in voltage, ambient 
temperature, at atmospheric pressure 

Silver to silver, snap action con- 
tacts have pilot duty ratings up to 
600 v, a-c or d One or two addi 
tional electrical interlock units can be 


furnished. The timer is available in "- oi an rot : 
-— Lr LEFT) Class 9050 Type RO-9E timer, assembled so that contacts operate with delay 
NEMA I, IV and VII enclosures. (EF?) n 


after magnet is energized. (RIGHT) Class 9050 Type RO-9D timer, with contact 
operation delayed after magnet is de-energized. Operation of both units is based on 
the principle of air transfer between two chambers through a restricted orifice. 


Type R, a-c timers (with invertible 
magnets) can be furnished with op- 


erating coils for voltages up to 600 
v. 25 to 60 cvcles Square D Co., 4041 No. Richards St., Milwaukee 12, Wis. 
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Flat Wire Rings Improve Brazing, Operation 


Flat wire "no-tangle" notched-coil 
ess-relieved silver brazing and sol 
ring rings for faster, more econon 
al and improved brazing of armed 


forces projectiles and other ordnance 
equipment ind s ipplies are now avail 
ble. These flat wire preforms were 
specially designed for applications 
juiring larger volume of silver alloy 
added strength in critical joints 


where the depth and shape of the 


's can be made in un 

rmined diameters and 

n butt, lap and gap 

they are flattened to 

individual job specifications, the rings 
ire said to provide a more complet 
fill and a str nger, leak-proof bond 


Stress-relieved rings retait 0.01 eliminate mizes rejects and the need for machin 
| litions and pillage associated with hand-fed wire 

o machine-wound ing cá fi Engineering Co., 

tions of rings also min die De. Cada Wi 


udaby, 
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NEED MORE DATA... 

..on New Components, Materials, and Parts? 
. . on Products Appearing in the Advertising Pages? 
WANT COPIES OF... 


.. the latest catalogs and manufacturers’ bulletins? 


Every month Product Engineer- 
ing describes in detail the most 
significant NEW developments in 
parts, materials, components, and 


products . . . and lists scores of PRODUCT ENGINEERING: , Not good after 8/1/51 


NEW catalogs and bulletins avail- Please send me more information on the New Parts and copies of the 


able from manufacturers. To New Bulletins identified by numbers circled below: 
obtain additional information on 
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* For further information on on pages . 
products described in the 
New Components, Materials, 
and Parts Department, circle 
the postcard number. 


NA 


COMPANY 


* For additional information 

on products advertised in 

this issue, fill in numbers of we. 

the pages on which the prod- by nó 

ucts are advertised in spaces Pub. Co. 

provided on postcards. Use 

advertisers initial if more 

than one advertisement ap- 

pears on a page. Write in BUSINESS REPLY CARD 
name if pages are unnum- First Close Permit No. 64, (Sec. 349, P. L & R.) New York, N. Y. 
bered. 


United States 


Readers’ Service Department 
* For copies of any manu- 
facturers' bulletins described PRODUCT ENGINEERING 
on page 224, and following. 330 West 42nd Street 
circle postcard number. 
New York 18, N. Y. 
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Getting ALL the informa- 
tion about ALL of the signif. 
icant new developments in 
the design field every month 
is a tough .. . and time con- 
suming ... job. To save you 
time, the editors of Product 
Engineering screen hun- 
dreds of new products each 
month, select the outstand- 


| ing ones, and check the 


manufacturer of each for 
additional information on 
construction, operation, and 
applications prior to describ- 
ing them on the editorial 
pages. They scan scores of 
new catalogs and bulletins, 
present summaries only of 
the ones they know will be 
of interest. 

The result is time saved... 
for you. All you have to do 
to get further information 
is to fill in the easy to use 
postcards on these pages. 
Product Engineering's Read- 
er Service Department will 
do the rest. Note: Please 
reserve one of these cards 
for the engineer who gets 
the issue after you. He too 
is interested in new devel- 
opments. 

For new Catalog and Bul- 


letins descriptions turn to 
Page 224. 
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Pyrometer Controls Give Improved Readability 


Automatic pyrometer controls with a 44 in. meter give 
better readability and improved appearance. They can be 
set to the control temperature with more ease and greater 
accuracy and can be read at a greater distance. Construc- 
tion improvements include heavier gage steel panels and 
ibinets, reinforced corners, and three point suspension 
to prevent pulling the 


f 


cabinet out of shape when it is 
wed down on an uneven surface. Plug-in connections 
etween the control and the terminal board facilitate re- 
moval and replacement of the unit without disturbing any 
permanent connections 

These pyrometer controls arc 
from 


equipped with a switch 
limit control. As a limit 
control it acts as a shut off or safety warning device which 
will make contact when a pre-set temperature is reached 
i ilarm or shut off a furnace. The contact 


holds until reset 


to change automatic to 


and sound an 


1 


Chagrin Falls, Obio 


Circle No. 27 on Reader Service Card 


Water Interlock Has Improved Construction 


An improved flow interlock, a device which responds 


to a flow of water to open or close an electrical contact, 
has a finer differential, union fittings at both ends, a bronze 
piston, reduced size and weight, simpler adjustment, and 
wiring space 


more 


In operation, the device closes a 


when a flow 
amount and opens it when the 
the preset amount 


contact 
of water exceeds a pr set 
flow The interlock can be 
used as a safety device in many applications, including 
hot water heaters, welding units, kitchen waste units, trans 
former cooling, induction heating, 


cooled dynamometers 


falls below 


television luminaires 


and water 

Only one screw adjustment is needed to set the circuit 
for any flow from one-half to four gpm. The flow differ 
ential between the cut-in and cut-out of the electrical con 
tact is 0.1 gpm maximum. The interlock does not control 


the amount of water flow. This can be a omplished, if 


desired, by installing a throttling or regulating valve ahead 
of the device. 

Electrical rating is 10 amps at 120 or 240 v, a-c. Maxi- 
mum line pressure that the device will withstand is 125 psi 


General Electric € Control Div., Schenectady, N. Y. 


Circle No. 28 on Reader Service Card 


MIDGET BELLS, featuring 


a basically 
new principle in a 


contactless vibrat 
ing bell being 

Greater sound carrying 

from prolonged vibra 
bell shell. The bell is 
underdome, solenoid and plunger type 
Signal Engineering and Mtg. Co., 


154 W. 14th St., New York 11, N. Y 


construction, are now 
manufactured 
power results 


tion of the 


A METAL CLEANER for surface prepa 
removes rust, 


iron 


ration prior to pa nting 


grease and oil and leaves an 
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phosphate coating which is a 
bond for all types of paint 
plied with brush or steel wool, wiped 
off with a cloth and allowed to dry 
5 to 10 min prior to painting 
ville Lab., Monroe, Conn 


HIGH MEGOHM RESISTORS can be fur- 
nished with resistance values as high 
as 50 million megohms 
are jacketed in polyethylene to provide 
maximum protection against mechan- 
ical damage and humidity 


electrometer 
— 


suited for 
diation 


firm 


circuits, ra- 
It is ap- 


and as high re- 
sistance standards in measuring equip- 
ment. Resistance Products Co., 714 


West Race St., Harrisburg, Pa 


I 
PERMANENT MAGNETS using only 
non-critical materials are suitable for 
applications in radio and television 
receivers as well as other commercial 
and military equipment. Metallurgical 
Lab., Sylvania Electric Products, In 


Bayside, N. Y 


These units 


They are 


CONTINUED ON PAGE 
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Large Processor Achieves 


> MORE UNIFORM 
HEATING CYCLES 


with Nicholson Steam Traps 


The positive action of Nicholson traps 


was recently used successfully by 


chemical maker to 


a 


smooth out the 


heating cycles of cookers at 50 to 60 


minutes, against previous periods up to 


105 minutes 


Steam flow was upped to 


3000 Ibs. an hour against 2000 for the 


previous mechanical type 


5 TYPES FOR EVERY 
APPLICATION, process, 
heat, power. Sizes '4" to 
2”; pressure to 225 Ibs. 
To learn why an increas- 
ing number of leading 
plants are standardizing 
on Nicholson thermostatic 


traps 


f Fi 
» A 


an 


~ 


KN 


Ie 


Precision Gears Made to Your 
Exacting Specifications 


When Sewall craftsmen go to work on 
your specifications, you are employ- 
ing the extensive facilities of an expe- 
rienced organization. Our engineers 
can give you valuable assistance in es- 
tablishing the one best design—then 
in turning out uniform production 
runs. Illustrated are examples of a 
straight bevel gear and pinion 

Zerol bevel gear and pinion... worm 
and worm gear ... helical gear and 
pinion. Send blueprints or samples 
for prompt estimates on any quantity. 


STOCK SPROCKET CATALOG ON REQUEST 


RACKS + SPROCKETS + SPUR + SPIRAL + 
BEVEL * ZEROL BEVEL - WORM GEARS 


E. B. SEWALL MANUFACTURING CO. T » 


New Parts and Materials continued 


Power Pump Offered 
For Hydraulic Table 


à hp motor driven pumping 
unit is now being offered to speed 


the operation of a hydraulic elevat 


LYON - Raymond 


ing table requiring many 
elevating and lowering. The pump 
can be operated by either a pedal con 
trolled foot switch or push button 
hand switch 

The unit has a self 
reservoir and is supplied with either 
the conventional type or pancake type 


cycles ol 


contained oil 


ball bearing motor with current char 
acteristics to meet each cu 


quirements 


stomer s r« 


Protective Coating Provides 
High Film Flexibility 


High film flexibility and good ad 
hesion and impact resistance are ob 
tained with a new air-drying plastic 
protective coating. The new coating 
is used to protect tank 
pipes, fittings, structural steel parts 
and chemical equipment 
against attack by splash, drip and 
spray from corrosive chemicals, corro 
atmospheres, 


tanks, Cars, 


processing 


sive weathering and 
rust. It is expected to find its broad 
est use in chemical processing, rayon 
and cellophane production, photo fin 
ishing, pulp and paper manufacturing, 
sewage disposal, filtering and electro 
plating and in mining operations. It 
cannot be used in food processing be 
cause it imparts a slight odor and 
taste. 

This coating will not chip or crack 
and can be used on steel, 
concrete, hardwood, or 
board. It is applied by spray, allow 
ing one hour drying time between 
coats and 24 hours drying time after 
the final coat. No primer is required 


aluminum 


composition 
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"STANDARD" SOCKET HEAD CAP SCREWS 


* 


recommends BoONEL o o0 


Threads | Thread Threads Thread 
Diameter per inch Length Length Price Quantity; Diameter) per inch Length. am Price Quantity 


P NC NF NC NF  per!00  perbox NC NF N NF| per!00  perbox 
#4 40 A “a 100 | 7/16 2% | 1% 18.50 50 
40 % » ( 100 | (.4375") 3 lA 20.00 50 
(1127) | 40 V uà C 


4 
4 
100 4 3% | 15 21.50 50 
40 Ms Me 100 4 34 | 1X 23.00 50 
40 x Va 4 

: 

3 

3 


o 
w 


1 

1 

! 

! 

100 1 4 27.00 50 

err dt —1 fom ame ee 

#5 40 “a a 100 1 2 1 A 10.20 100 
40 E » 100 / 1 

(.125") | 40 yu Ve 100 | (500^) |! x 11.00 !00 

40 100 1 % 1175 100 

1 1 1225 100 

1 1% 13.50 100 

1 VA 1475 100 

1 1% 16.00 50 

1 2 17.25 50 

1 2% 18.50 50 

1 22 20.00 50 

100 1 2% 21.50 50 

i ! 3 23.00 50 

100 l 3% 24.50 50 

100 34 26.00 50 

100 4 29.00 50 

100 4A 32.00 50 

100 ! 5 35.00 50 

100 5” 38.00 50 

100 41.00 50 

100 44.00 50 

7 50.00 50 

100 62.00 50 


J aid 
e / 18.00 50 
100 | 1975 50 
100 h 21.50 50 
100 2325 50 
100 25.00 50 
100 27.00 25 
100 29.00 25 
100 1 3100 25 

— 33.00 25 
35.00 25 
00 37.00 25 
100 41.00 25 
100 45.00 25 
100 4900 25 
100 53.00 25 
100 $700 25 
e 62.00 25 

0 70.00 25 
85.00 25 


24.00 50 
26.00 25 
28.00 25 
30.00 25 
33.00 25 
36.00 25 
39.00 25 
42.00 25 
45.00 25 
48.00 25 
53.00 25 
58.00 25 
63.00 25 
68.00 25 
73.00 25 
79.00 25 
86.00 25 
102.00 25 


47.00 25 
50.00 25 
53.00 25 
56.00 25 
60.00 25 
64.00 25 
68.00 25 
74.00 25 
81.00 25 
88.00 25 
95.00 25 
102.00 25 
111.00 25 
120.00 25 
138.00 25 


53.00 25 
56.00 25 
60.00 25 
65.00 25 
70.00 25 
75.00 25 
80.00 25 
88.00 25 
96.00 25 
105.00 25 
114.00 25 
123.00 25 
133.00 25 
143.00 25 
167.00 25 


to -—9 «NGC -99 


Qo b RC» 5h 
VAUUUAAc! wooo 


m 10.0 100 
% % 
h 100 


40 Y “ 
32 “a 
32 
(.138") | 32 
32 
32 
32 
32 


#8 32 
32 

32 

32 

32 

32 

32 

32 

32 


100 
100 
100 
100 
100 
100 


@~wwow—vw|)—-NRRNO@N 
BOAUOUSCOUUUUCSS 
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Standard UNBRAKO thread lengths are com- 
puted from the following formulas: "Thread 
length, 1.—4A screw thread is measured 
from the extreme point to the last usable 
thread and shall be as follows: 


£(—20-- 5 in. (where 
this length cf thread 
For American would be gr:.:2r than 
National half the screw length). 
coarse. £— Vil (where this length 5/16 
of thread would be i 
greater than 2D -~ 1⁄2 in.). 3928") 
@=1'%2D -- 1⁄2 jin. (where 
this length of thread 
would be greater than 
three-eighths the screw 
length). 
Yel (where this length 
of thread would be 
greater than 112D -+ 1⁄2 
in.). 
Screws too short to allow application of 
these formulas shall be threaded as close 
to the head as practicable.” 


(Quoted from National Bureau of Standords 
Handbook H-28) 


WN — Q *O *0 00 NL OS O* O* (n Co C0] 0 00 00 NO 
UO h3 U^ NLO 8) US NERO OO NL Gn fo | 0 0 O (o CAO Gc 
Q t^ Q t^ tC OQ t^ 


For American 
National fine. ( 


2 Un Un Uo La NLO FO Ga NERO OO NEG P | CA C 
Q OO O Q t^ Q t^ Q t^ t^ Q t^ Q (^| O Q tQ t 


«4 NÍNO ROM—OO00NNNOOO 


K One of a series listing Standard UNBRAKO 
Socket Screw Products sold by your local 
UNBRAKO Distributor. If you want re- 
prints of this and other advertisements in 
the series, ask for them on your business 
letterhead. 


1:9:0:0:0:0:0:0:0 0:0 0 0:000] OO0000 
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1/16 


(.4375") 


“ 
Va 
^ 

! 
1“ 
1 
1% 
2 ) 50 
2'4 15.50 50 
17.00 50 


Prices subject to change without notice. 


LIST PRICES SUBJECT TO DISCOUNT 
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New Parts and Materials. . . continued 


and a variety of colors can be pro- 
duced. Since it contains no chemical 
plasticizer to leech out or harden, 
flexibility is retained 


gl rad oo D Typical A sharp instrument will cut through 


the film but the break can be repaired 


of the Original Equipment easily by "touching up" with brush 


or spray. Prior to application metal 

th M k should be grit or sand-blasted, and 
at akes | cement etched with hydrochloric acid, 
while wood and composition board 


FRUEHAUF / need rough sanding to assure a good 
RE! bond. United States Rubber Co., 


United States Rubber Co. 


fom the bound Upp | essi 


Non-Skid "Firm-Grip" 
Grating Has More Traction 

The non-slip quality of this grating 
renders it applicable for industrial usc 
where excessive oil, grease, water, 
and icy conditions make walking and 
working hazardous, and where drain 
age and sanitation are desirable 
factors. 

It is especially adaptable for plat 


To many the two O & S Bearings 
shown here will appear relatively 
unimportant in so huge a thing as 
a trailer. To Fruehauf engineers — 
these bearings, as every other part 
or piece of material, are tremen- 
dously important. That's why Frue- 


hauf is “great from the ground up.” forms, stair treads, ramps, catwalks, 
running boards, skidmats, steps for 
trucks, trailers, submarine decks, lad 


: der rungs, ships, railroad industry, ma 
O & S bearings are produced by a ES UPS QS 
chine treadles and engine rooms. 


company with 38 years of manu- os Ros oder AME SRM 
facturing skill and engineering ex- NIS "Ij VY 
perience. O & S non-metallic, self 
lubricating bearings are designed 


for a definite job . . . built to do Induction Voltage 
lob — zo a 
that job — better — longer and more Regulators fae 


economically. 
3 Phase Power 

WRITE TODAY FOR BULLETIN 251 

OR SEND PRINTS AND DETAILS | To complement their "Triplex" 
units, the manufacturers are oftering 
a line of 3 phase, dry type, induction 
voltage regulators for regulating 3 
phase power at low voltage. This line 


includes both self cooled and forced 
O & S BEARING CO. air cooled regulators in 10 percent and 
303 SOUTH LIVERNOIS * DETROIT 17, MICHIGAN 20 percent ranges of regulation 


Ratings range from 12 to 85 kva. 
These units differ from the Triplex 


Our 38th Year Manufacturing Original Equipment 
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New Parts and Materials 


assembly, which consists of 3 sing] 
phase regulators on a single base, in 
that it is a three phase winding on a 

izle core. A steel, 


net houses 


entilated cabi 
the electrical components 
and protects them from excessive dust 


ollections 


Gen 


Hermetically Sealed Timer 


This timer has been developed to 
meet the need in commercial and 
military equipment for a fixed time 
delay unit, positive in operation, re 
quiring no warm-up and unaffected 
by variations in temperature and sup 
ply voltage and frequency. It is de 
gned to provide a fixed time delay 
of any value within its range This 
time interval is factory preset. It is 


initiated by a contact closure and op 
at the end of the timed interval, 
a single pole, double throw relay. The 
timing is accomplished. by charging 


a condenser 


erates 


through a resistance from 


a regulated voltage source. This termi 
conduction of a gas 
filled tube and results in the opera 


tion of a relay 


nates with the 


Power consumption is low (4 watt 
in standby; 4 watts operated), and 
the timer is hermetically sealed with 
time interval preset at factory. It is 
instantaneously recycling. However it 


may be furnished with the delay pro 


[ 
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SMALL AIR-DAMPED 
BARRYMOUNTS 
for Miniaturized 
Airborne Equipment 


New-series Barrymounts, designed 
to meet requirements for compact 
isolators usable with miniaturized 
equipment, provide effective shock 
and vibration isolation in small space. 


[na 


These mountings utilize air damping 
to minimize shock of aircraft landing 
and taxiing and to limit excursion so 
there is no snubber contact, even at 
resonance. 


Upright and inverted types are 
available for two-hole or four-hole 
mounting. Unit mountings are one 
inch in diameter and 1-1/32 inches 
high under maximum rated load. 
Load ratings are 0.1 to 3.0 pounds 
per mount. The mountings weigh 
only 5/16 ounce each. 


Bases using the inverted mountings 
raise the mounted equipment only 
1/2 inch, Either upright or inverted 
unit mountings can be furnished on 
bases that conform to your specifica- 
tions, load-ratings, and dimensions. 


FREE CATALOGS 


502 — Air-damped Barrymounts 
for aircraft service; 
ing bases and instrument mount- 
ings. 

509 — ALL-METL Barrymounts and 
mounting bases for unusual air- 
borne applications. 

605-606 — Miniaturized 
damped Barrymounts for 

with airborne equipment. 


also mount- 


— $HOCK nd VIBRATION NEWS 


BARRYMOUNTS FOR ASSURED CONTROL OF SHOCK AND VIBRATION 


STANDARD MOUNTINGS 


ISOLATE VIBRATION 
Available for Aircraft, 
Marine, Mobile, Instrument, 
and Industrial uses. 


Standard bases built to meet govern- 
ment specifications can be furnished 
by Barry; special bases can be sup- 
plied in sizes and load ratings to fit 
customers’ exact requirements, includ- 
ing miniaturized bases. See catalog 
502 and data sheets 605 and 606 


PP. 
P ose y^ 


a à 
i 
b. A b. ° A 
Aircraft vibration isolators designed 
Navy, and CAA re- 
quirements are available in !'4-pound 
to 45-pound ur ratings; also minia- 
ture mounts to 0.1 Ib. See catalogs 
502 and 509 and. bulletins 605-6. 
furnished 
for electronic components, tiny, frac- 
tional-HP motors, record 
dictating machines, and other light- 
weight apparatus. See 
and 504. 


OU e 
b diS 


Shock mo for mobile, railr E 


to meet Army, 


Instrument mounting are 
changers, 


catalogs 502 


and s hipboard service also give vibra- 
tion isolation at frequencies 
2000 c.p.m.; useful for general sound 
isolation. See catalog 504 


above 


Industrial mountings isolate vibration 
from fans, motor-generator sets, 
transformers, punch presses, and 
other heavy industrial equipment 
Bulletin 607 tells how to cut main- 


tenance costs with Barrymounts 


THE BARRY coer. 


730 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 
SALES REPRESENTATIVES IN 


New York 


Rochester Philadelphia Washington Cleveland Dayton Detroit 
St. Louis — Seattle Les Angeles Dallas 


Toronto 








Electric Man and Material Hoist at the Pana, Illinois 
mine of the Peabody Coal Co. This hoist, manu- 
factured by Robert Holmes and Bros. Inc. utilizes 
two Fawick 28CB525 Dual Clutches on boththe man 
and material drives. A Fawick 21.5E475 Unit is 
used on the motor shaft as an auxiliary brake. 


Fawick Airflex Clutches play a very important part in the 
operation of this heavy-duty mine hoist, where the repeated 
starting and stopping throw heavy loads on the entire 
drive mechanism. 

The two Fawick Dual Clutches installed on the low and 
high speed drives provide vital operating characteristics. 
They give instant response to remote control from the 
"hoistman's" station, permitting "shifting" of hoist speeds. 

The cushioning action of the flexible Fawick Clutch 
operating tubes reduces load shocks to the gearing. 

These same operating characteristics plus the rugged 
design and simplicity of Fawick Clutches and Brakes con- 
tribute greatly to long, top-efficiency operation in indus- 
trial applications. On this, as on many other installations, 
Fawick Clutches make good machines better 


FAWICK AIRFLEX CO., INC. 
9919 CLINTON ROAD, CLEVELAND 11, OHIO 


For specific information on all advan- 
tages of Fawick Clutch and Brake 
uhits, write to the Main Office, 
Cleveland, Ohio, for Bulletin 300. 


FAULK * 9,-flex 


J y 


INDUSTRIAL CL | HES AND BRAKES 


New Parts and Materials continued 


portional to the time between opera- 
tions for tube warmup applications. 

The timer is said to be designed to 
withstand and operate under the con- 
ditions of vibration and shock, as well 
as temperature and humidity, nor- 
mally specified for military equip- 
ment 


G. C. Wilson & Co., Chatham, N. ] 


Thread Compound Resists 
Seizing 


Seizure of pipe, bolt and stud 
threads and gasket faces is resisted by 
1 metallic compound which combines 
the advantages of a lubricant and 
sealer. It is effective at temperatures 
from minus 350 deg F to plus 2900 
deg F and higher. The metallic ele- 


ments, which consist of over 70% 
powdered lead, are held in suspension 
in hydrocarbons. The materials, it is 
claimed, will not dry out, thus insur- 
ing ease of disassembly. No graphite 
is used. The compound conforms to 
government specifications and can be 
used for steam, gas, water, air, oil, 
ammonia and various chemical con- 
nections 


Irmite Laboratort 6662 Broad St., 
Angeles 1, Calif. 


New Safety Valve 


Safety for operators is offered by 
an air control solenoid valve that 
moves to a safe setting even if the 
air or electrical supply should be in- 
terrupted. Elimination of all springs 
and the use of a clapper type solenoid 
are the principal safety features. 

The orifice is designed to provide 
maximum capacity. The major pistons 
and poppets are in one unit to assure 
simultaneous movement. Free and 
continuous operation is provided by 
floating the pilot operating lever on 
needle bearings. Manual operation is 
also provided. 

The valve ordinarily operates with 
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(Advertisement) 


Clear Coatings for Zine and 
Steel Stand 800 hours’ Salt 
Spray 


Increased use of zinc die castings 
and of zinc-plated steel to replace 
unavailable materials, combined 
with the tight supply of copper, 
nickel and chromium normally used 
for plating zinc, has focused atten- 
tion on surface coatings compar- 
able to plating in service perform- 
ance. Unbiased laboratory tests 
show that at least two of the clear 
finishes in the company’s line with- 
stand the exceptionally long period 
of 800 hours’ exposure to salt 
spray and to weatherometer tests. 


Effectively protect zinc 


These tests demonstrate that 
DULAC Clear Universal Lacquer 
#462 and CODUR Clear Synthetic 
Y743 provide completely satisfac- 
tory protection on zinc, zine plated 
steel and steel. Even after the un- 
usually severe tests to which these 
finishes were subjected, there was 
no indication whatever either of 
failure of the coating or of dis- 
coloration of the zinc. 


Left) A zinc-plated steel panel newly coated 
with DULAC +462 Right) A similar panel 
after 800 hours’ exposure to salt spray, show- 
ing no evidence of attack on the finish 


Adaptability to 
Drying Schedules 


Vhile both finishes give the same 
performance, DULAC #462 is an 
air-drying coating, while CODUR 
Y743 is a baking type. This per- 
mits choice of the correct finish to 
fit into the drying schedules of a 
particular finishing room. 
Technical Data Bulletin #110 on 
clear finishes is available from 
Maas & Waldstein Co., 430 River- 
side Avenue, Newark, 4, N. J. On 
request, M & W Technical Service 
Engineers will discuss specific 
problems. 
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NOW: / yup copper, 


brass and bronze on products 
like these with 


&W PLATELUSTRE 


€ Don't let critical metals put a needless crimp in your production! 


Take zinc or steel—apply a coating of one of the new PLATE- 
LUSTRE finishes. You wind up with products and parts that 
look so much like copper, brass and bronze that the eye can 
scarcely tell the difference! 


Whether you have been using now unavailable copper and 
its alloys for making products or for plating produets, you will 
find these new M & W finishes equally effective in keeping your 
plant running. There are types for air-drying and baking 
schedules — pick the one that best fits your production 
requirements. 

Let an M & W Technical Service Engineer show you—right 
in your own plant—how easy these PLATELUSTRE coatings 
are to use, and what striking effects they produce. Or, if you 
prefer, write for free literature. 


PIONEERS IN PROTECTION 





CI. 


BALL-BEARING MOTORS 


(eee RE EF 
des 7a, 


a 


BAipon Glass-insulated Motors help in 
the war effort by conserving copper and other critical 
materials — without sacrificing quality or performance. 


Glass-insulated motors provide more horse-power in 
smaller frame sizes. 


They withstand high ambient temperatures and are 
not affected by moisture nor constant peak loads. 


May we send you complete engineering data? 


BALDOR ELECTRIC COMPANY 


4353 DUNCAN AVE. t ST. LOUIS 10, MO. 


The Pioneer Manvfacturer of 


GLASS INSULATED MOTORS 


SALES AND SERVICE IN OVER 300 TRADE CENTERS 


New Parts and Materials. .... continued 


line pressures of 40 to 125 psi but 
can be changed to work outside these 
limits. It is available in } in. to 1} 
in. pipe sizes, straightway or 3-way, 
normally closed or normally open 
models 


Vacuum Chamber Tests 
Components 


A vacuum test chamber complete 
with pump and direct reading altitude 
gage tests component parts at various 
altitudes or degrees of vacuum. A 
pressure regulating valve can main 
tain pressure equivalent to that at 
60,000 ft altitude 

The drum head is of welded con 
struction; its flanged circular door is 
heavy glass with a sealing ring and 
latches. A 1 in. utility port admits 
electrical leads etc. Inside dimensions 
are 193 in. dia by 30 in. plus addi 
tional space in the drum head. The 
hamber comes complete with pump 
in one unit or as a table model with 
the pump unmounted 


I " and ( Inc., 230 Park Ave 
New York 17, N. Y. 


Packaged Amplifiers For 
Automatic Control 


This is a line of standard push-pull 
magnetic amplifiers, completely self 
contained and ready for immediate 
use. All components are enclosed in 
a sealed metal can. Models for op 
eration on 115 v, 400 cycles include 
units with power ratings of 5, 10, 15 
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For... 


Gear Reduction Units 


Aircraft Reciprocating Engines 


Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 


If you have a shaft sealing problem, Gits experience 
in these and many other specific applications can 


* Cartridge Seal... pressure Y 
prove of great and immediate value to you. 


balanced . . . requiring 
only 25% more space Write today for FREE illustrated Brochure, or 
than lip-type seals. send us your seal problem. 


GITS BROS. MFG. Co. 


1838 S. Kilbourn Ave. + Chicago 23, III. 
Gits Lubricating Devices, r 
The Standard For Industry For Over 40 Years 
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New Parts and Materials continued | 
I 
| 
| 
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You get measurably 
ll more for your money 


VY co 


to have ^ 


MO 


your precision 
metal parts 


made by 
TORRINGTON 


ZA 

Special equipment and volume pro- 
duction enable us to save for you on a 
wide variety of precision parts made 
to order 

Typical are mandrels or spindles 
for mounted grinding wheels, abra- 
sive points felt wheels. Shank diam- 
eters to .500”, close tolerances, cen- 
terless ground if desired. Chuck ends 
rounded, no burrś. Sharp, clear uni- 
form knurls. Concentric tapers. Man- 
drels accurately hand-straightened 

We are also set up to make for you 
such parts as special rollers, studs, 


I 
dowel pins, screw driver and ice pick 


blades 


ments, pen and pencil barrels, instru- 


surgical and dental instru- 


ment shafts and pivots, special nee- 
dles, etc. 


Send your prints and specifications 


today for a prompt quotation. 


THE TORRINGTON COMPANY 
Specialty Department 
554 Field Street * Torrington, Conn. 


Makers of 


TORRINGTON ///7/; BEARINGS 


and 20 w; and those for 115 v, 60 
cycles have outputs of 2, 5 and 10 
watts. Input resistances of 1, 10, or 
100 ohms can be supplied as well as 
output voltages of 220, 115, 67, and 
26 volts. 


Magnetic Amplifiers, Inc., 11-54 44th Dr., 


Long Island City 1, N. Y. 


Strobotac Measures Speeds 
Up To 100,000 Rpm 


The fundamental range of flashing 
speed of this stroboscopic tachometer 
is 600 to 14,400 per minute. Rpm 
can be read directly. Power supply is 
105 to 125 volts, 50/60 cycles 

By using multiples of the flashing 
speed, the range of measurement can 
be extended to about 100,000 rpm 
By multiple images, speeds below 600 


rpm can be measured. Accuracy of 


1 percent of the dial reading of the 
Strobotac is obtainable 


Electronic Measurements C 


Red Bank, N. J 


in FAR-AIR 
Filters ! 


€ Herringbone-Crimp ` | 
Media Design 

@ Handles 50% More Air 
Per Unit 

@ Stronger Frames 

@ Reinforcing Rods 

@ More Media 

@ Holds More Dirt 

@ Easier to Clean 

@ Less Pressure Loss 


These and many more quality features 
make FAR-AIR Filters the choice of 
discriminating organizations. They are 
available in a wide range of types and 
sizes for dirt, lint, grease, entrained 
water, ink, paint and most other filter- 
ing applications. Sturdy construction 
and precision engineering gives them 
longer service life. 

Every claim made for FAR-AIR Fil- 
ters can be proved by you with a 
simple test. For complete information, 
write to Farr Company, 2615 South- 
west Drive, Los Angeles 43, Calif 


Among the users 
of FAR-AIR Filters are: 
Westinghouse Electric Corp. 
General Electric Company 
Standard Oil Co. of Indiana 
R.C.A. Victor Division 
A. B. Dick Company 
U. S. Armed Forces 


*Trode Mork Reg. 


FARR COMPANY 


" < 
Wanufacturing Engineers 


Los Angeles + Chicago + New York 


vi 
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YE 


IS OUR BUSINESS 


age who drives ... and that means 
everyone from the average motorist to 
drivers of the biggest buses and trailer trucks 

. wants safe, sure stops and quick, smooth 
starts. What they want takes the finest brake 
lining, brake blocks, clutch facings, and en- 
gineered automatic transmission parts 

That’s why vehicle manufacturers, as well 
as makers of many other kinds of equipment, 
rely on Raybestos-Manhattan, the world’s 
leading supplier of friction materials. They 
know from experience that R/M Stop AND 
Go products meet every requirement . . . can 
always be counted on for greater safety and 
longer, more economical wear. 

R/M friction materials are serving today 
in applications that vary from heavy-duty 
trucks to tiny precision parts for adding ma- 
chines. This diversity provides a breadth of 
experience that can be most helpful to you. 

Remember that when you callin your R/M 
representative, you enlist the full support of 
four great plants, four research departments, 


and four testing laboratories! 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION 620 Fisher Bidg., Detroit 2, Mich. 
445 Lake Shore Drive, Chicago 11, III. 4651 Pacific Blv., Los Angeles 11, Calif. « 1071 Union Commerce Bldg , Cleveland 14, Ohio 
Factories: Bridgeport, Conn. Manheim, Pa. Passaic, N.J. No. Charleston, S.C. 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Brake Linings e Brake Blocks «+ Clutch Facings 


FIRST IN FRICTION Fan Belts e Radiator Hose e Mechanical Rubber Products « Rubber Covered Equipment « Packings 


Asbestos Textiles + Powdered Metal Products e Abrasive and Diamond Wheels «+ Bowling Balls 
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This new Disston guide—sent FREE 
on request —is a "must"' reference book 


for every production-minded  cost- 


conscious engineer, designer, and pur- 
chasing man. In 16 fact-packed illus- 


trated pages it gives you the story of 


Disston Custom Steel Parts: what they 
are; how they are made; typical prod- 
ucts; how to order. And, of prime im- 
portance, this book blue-prints the 
facilities of the Disston Custom Parts 
Plant for handling intricate designs, 
exacting tolerances, and special heat 
treating . . . to individual specifications. 
We'll gladly send your copy on request 

write on letterhead 


your or use 


the coupon. 


HENRY DISSTON & SONS, INC. 


sient, 
waste 


NAME 
ADDRESS 
CITY ZONE 
COMPANY 


TITLE 


Please send me FREE, without obligation, your 
reference book on Disston Custom Steel Parts 


STATE 


668 Tacony, Philadelphia 35, Pa., U. S. A. 


(Canadian Factory: Toronto 3, Ont.) 


CATALOGS 
and 


BULLETINS 


(29) INDICATING PYROM- 
ETER CONTROLLERS — Wheel-co 
Instruments Co. Bulletin, 2 pp. 
Presents the design, measuring circuit 
and control system features of the 
Model 292 Capacitrol—a self con- 
tained indicating deflection type in- 
strument for measurement and auto- 
matic control of temperatures on any 
type heating equipment. 


(30) ELECTRONIC AIR CLEANER 

Westinghouse Electric Corp. Book- 
let (SA-6691), 8 pp. The operation, 
construction, and application of elec- 
tronic air cleaning units are discussed. 
Units for factories, offices and homes 
are covered. 


(31) HIGH TEMPERATURE TUB- 
ING—The Babcock and Wilcox Tube 
Co. Bulletin 12F. Contains condensed 
technical information including analy- 
ses, physical and mechanical proper- 
ties, creep strength, tensile strength 
and oxidation resistance of fourteen 
tubing steels. 


(32) PACKINGS AND GASKETS— 
Packing Div., Raybestos-Manhattan, 
Inc. Catalog, 100 pp. Complete de- 
scriptions and illustrations of various 
packings and gaskets including Teflon 
products, are presented in this book- 
let. Engineering data include charts 
showing recommendations for packing 
various types of equipment against 
various services; common causes for 
packing failure; installation proced- 
ures; advantages of lantern glands; 
conversion table; steam table 
other pertinent facts. 


and 


(33) TENSION LINKAGES—Bald- 
win-Duckworth Div., Chain Belt Co. 
Bulletin No. 51-10, 16 pp. Prepared 
for machine designers, this bulletin 
contains informative engineering data 
on tension linkages with examples of 
typical applications. 


(34) THERMO-REGULATORS AND 
THERMOSTATS — H-B Instrument 
Co. Catalog No. 18, 12 pp. Illustrated 
with photographs and cut away draw- 
ings, this booklet provides a useful 
aid to engineers and technicians in- 
terested in precise and reliable 
temperature control and regulation. 


(35) POWER OPERATED PLUG 
VALVES—Rockwell Mfg. Co. Bulletin 
V-214, 40 pp. Offers a complete com- 
pilation of technical data covering the 
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Examples of 
TRANSFER MOTION 


(Top) Transferring a simple 
arc motion and reversing it. 
(Bottom) Transferring a 
short arc through a straight- 
line motion to another 
cam motion. 


If it needs to behave like a latch, a lock, or a linkage... 


we can create it... mass produce it... with STAMPINGS!: 


4 


Keep your product in mind as you check 
through these types of **Motions" made by 
Standard. They include devices to: spring 
open or shut alid ...start or stop a machine 
...lock or lateh a door...raise or lower a 
panel...initiate or check a movement... 
position or control a force. 

In this list may be a **Motion" which is 
required in your product. If so, remember 
that Standard Products engineers are full- 


time specialists in designing sure-acting 


motions that exactly fit the needs of the job 
to be done. Furthermore, by employing 
modern mass-production and assembly 
techniques, we can make motion-devices 
with stampings to keep the cost 
unusually low. 

For further informa- 
tion about our facilities, 
write today for a copy 
of our new booklet, 
‘“We Make Motions”. 


THE MARK OF A 


WE MAKE MOTIONS 


DEPT.D, GENERAL OFFICES: 2130 WEST 110 STREET + CLEVELAND 2, OHIO 
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[d o Mind 


FACTORY 
SUPERVISED 
SERVICE 


Preferred power on orchard sprayers and other 
world’s most dely ed s e-cu le 
and tools for industry struct 
appliances 


qe. TRADE-MARK is your guide to 
all that is best in 4-cycle, single-cylinder, 
air-cooled gasoline engine performance. 
Briggs & Stratton Corporation, 
Milwaukee 1, Wis., U.S.A. 


In the automotive field Briggs & Stratton is the recognized leader 
and world's largest producer of locks, keys and related equipment. 


5 


New Catalogs Continued 


use of pneumatic, hydraulic, and elec- 
tric operators for lubricated plug 
valves. Included are typical piping 
diagrams, arrangements for both side 
and top mounted motor controls, clos- 
ing speeds, wiring data and photos of 
actual installations. 


(36) SPECIAL CLEANING EQUIP- 
MENT—American Wheelabrator and 
Equipment Corp. Catalog No. 724, 27 
pp. Illustrates and explains the uses 
and advantages of specially designed 
cleaning and finishing machines and 
cabinets for products requiring special 
handling or high production rates. 


(37) METAL MOLD CENTRIFUGAL 
CASTING—U.S. Pipe and Foundry 
Co. Booklet, 12 pp.  Describes the 
production of cylindrical shapes in 
various alloys by means of a process 
that is said to provide refined grain 
structure and freedom from voids and 
impurities. Dual metal casting—the 
joining of two dissimilar metals by 
centrifugal force—is also explained. 


(38) COMPRESSORS AND CON- 
DENSING UNITS — Westinghouse 
Sturtevant Div. Bulletin 101-110. 
Illustrates and describes in detail the 
features of the 2, 3, 5 and 71 hp 
hermetically sealed refrigeration com- 
pressors and condensing units. Speci- 
fication data is included. 


(39) ROTARY WORK FEED TABLE 
The Bellows Co. Bulletin T-80, 12 
1.9. Included in this bulletin describ- 
ng the firm’s rotary feed table are in- 
tallation photographs, dimensional 
drawings, specifications, wiring dia- 
grams and electrical hook-ups with 
other pneumatic devices. 


(40) ELECTRONIC PARTS—A. W. 
Franklin Mfg. Corp. Catalog, 20 pp. 
A drawing, specifications and dimen- 
sions are given for each of a large 
group of sockets, anode connectors, 
terminal and speaker strips, plugs and 
jacks, stamped circuits, and other 
parts for television, radio and elec- 
tronic assemblies. 


(41) CLOCK MOVEMENTS AND 
SWITCH TIMERS The Sessions 
Clock Co. Bulletin No. CM-11, 12 pp. 
Dimensional drawings and complete 
specifications are included in this engi- 
neering and buying guide for specialty 
clock manufacturers, design engineers 
and all users of clock timing move- 
ments. 


(42) ALUMINUM STRUCTURAL 
DESIGN—Reynolds Metals Co. A 
130 page ring binder 6 x 9 data book 
to enable the engineer familiar with 
mechanics of materials to design orig- 
inal structure of aluminum, or to con- 
vert an existing structural design for 
some other material to aluminum. In- 
cluded are the mechanical properties 
of aluminum alloys, working stresses, 
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Contact KAYDON of Muskegon 


FOR ALL TYPES OF BALL AND ROLLER BEARINGS: 4” BORE TO 120” OUTSIDE DIAMETER 


KAY l l \ precision needle rollers 


are factors in tractors, too... 


... for instance, in 
the tractor engineered to 
make farmers say: 


Np 7a 


Now Massey-Harris engineers have adopted KAYOON 
Precision Needle Rollers for the transmission gears 
of their Model 55 Tractors. Here, as in many other 
automotive transmissions, universal joints, clutches, 
steering gears and various precision assemblies in 
all types of machinery . . . these dependable, eco- 
nomical precision needle rollers are “making good.” 

Billions of them afe being made in standard sizes, 
M," to," diameters (tolerance .0002" on diameter), 
flat or rounded ends. You get the benefit of low cost 
for highest performance-proved quality, in small or 
large quantities, 

Used between hardened shafts and hardened bores 
of housings or gears, they eliminate need for bear- 
ing races and they provide the most compact high- 
capacity anti-friction bearing possible. They require 
no more space than so-called plain or “solid bear- 
ings." è Tell us what sizes and quantities you might 
use. It pays to “contact KAYDON of Muskegon.” 


KAYDON Types of Standard and Special Bearings: 
Spherical Roller ¢ Taper Roller * Ball Radial * Ball Thrust 
* Roller Radial * Roller Thrust * Bi-Angular Bearings 
THE ENGINEERING CORP. 


MUSKECONeMICHICAN 


PRECISION AL & AND ROLLER BEARINGS 
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FOR INFORMATION, WRITE DEPT. E6 


ARMAN 
PRODUCTS CO. INC. 


940 WEST FLORENCE AVENUE 
INGLEWOOD, CALIFORNIA 





New Catalogs i .. continued 


factors of safety and design formulas 
covering tension, compression, bend- 
ing, and shear stresses, and formulas 
for cylinders, deflection and vibration. 
Thirty-eight tables covering mechan- 
ical properties of different materials, 
properties of aluminum in various 
forms, design formulas and properties 
of sections are included. 


(43) OIL PURIFICATION —Honan- 
Crane Corp. Booklet, 16 pp. Informa- 
tion on oil purification for hydraulic 
equipment, metal working machines, 
gas and diesel engines, turbines and 
transformers is given in this booklet 
entitled *The Facts About Clean Oil". 
Illustrated applications of oil purifica- 
tion equipment to a variety of oper- 
ations are presented. 


(44) ELECTRIC HEATING ELE- 
MENTS—tTrent, Inc. Bulletin 74-TA, 
24 pp. Describes full line of strip, 
immersion, cartridge, vane, space and 
other heaters, lead and Babbit melting 
pots, thermostats and switches. Also 
contains tables of specific heats and 
conversions, and a treatise on heating 
formulae. 


(45) SPEED REDUCERS—D. O. 
James Gear Mfg. Co. Catalog No. 
45-C, 8 pp. Specifications and Rating 
Tables are given for Type S worm 
gear speed reducers. Flexible coup 
lings for use with these reducers are 
also listed. 


(46) FREQUENCY CONTROLS — 
Electric Machinery Mfg. Co. Bulletin, 
8 pp. Illustrates and describes the 
standard types of Polarized Field Fre- 
quency Synchronous Motor Controls 
for full voltage, reduced voltage and 
part-winding starting. Included in 
this booklet are ratings, weights, di- 
mension drawings, wiring diagrams, 
and specifications for each type of con- 
trol covered. 


(47) LIQUID LEVEL CONTROLS 
Charles F. Warrick Co. Catalog FA, 
32 pp. Describes by illustrations and 
wiring diagrams the complete line of 
electrode type floatless liquid level 
controls. Electrode fittings and elec 
trodes are also included. 


(48) FLOATING DISK CLUTCHES 
—Carlyle Johnson Machine Co. Case 
history book. Shows original equip- 
ment installations of floating disk 
chambers. Illustrations and complete 
information are included on the firm’s 
clutch and overload release clutch, 
especially designed for protection 
or high speed machinery such as 
packaging, labelling and wrapping 
machines. 


(49) INDUCTION MOTORS -—West- 
inghouse Electric Corp. Booklet (B- 
4739), 28 pp. Present a summary of 
the types and features of the two 
basic kinds of induction motors, type 
CSF squirrel cage motors for constant 
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ronze spur geers | 


(Oberdorfer alloy =16438 


$— 


Carbon bearings 


(oiless) 


Bronze housing 
(Oberdorfer alloy #741) 


DIMENSIONS 


te 
^t 
oa 
"an 
a 
è 
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2 Mechanical pressure 
and suction seals | 
e 


stainless steel shafts 


EAR PUMPS 


These precision built pumps have been specifically 
designed for long and economical industrial service, and 
to reduce liquid transfer costs in the vast variety of 
applications where they are suitable. Their five major 
points of superiority incorporate all the engineering and 
production knowledge amassed in building literally mil- 
lions of bronze pumps over a period of more than 50 
years. These new Series 1 OBERDORFER INTER- 
NATIONAL pumps will prove their worth in intensive, 
on-the-job tests against any competitive pumps on the 
market today. 


Gallon Water Per H t ries 1 
CAPACITY rre INTERNATIONAL ‘come 
TABLES Outlet Pressure—P.S.1. (Pounds per squere inch) 
1725 RPM (Standard Electric Motor Speed) 
_20 tbs. | 40 Ibs. | 60 Ibs. | 80 ibs. Ty 
105 Ca 
215 p 195 | 190 
45 | p 380 | 370 
_ 580 | 530 | 510 
1 1085 
^ 1280 


Oberdorfer International Series 1 
IMPORTANT: Order by Pert Number 


ETa 
Part No. 7000 | Part No. 9000 


4 


Part No — 2 Par! No. 3000 | Part No. 4000| 
| 


$14.25 | $15.75 $20.00 $22.25 $28.50 | 29.75 


I 
| 
| 
I 


FACTS ABOUT OBERDORFER 


1. The third largest non-ferrous foundry 
in the U. S 


Over a half century of bronze pump 
manufacturing experience 


Long-established world-wide 
tribution 


pump 


Millions of pumps in service 
Capitalization over one million dollars 


1951 capacity for 250,000 Series 1 OBER- 
DORFER INTERNATIONAL pumps 





First of five new series 





Write Dept. PE 516 





INDUSTRIAL PUMP DIVISION 
Oberdorfer Foundries, Inc. 





Syracuse, N. Y. 
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The solid shim stock 
that P-E-E-L-S for adjustment 


LAMINUM looks like solid metal, but it's actually made up of .002 or .003 inch loyers of first quolity shim stock, metallic. 


ally bonded together. Peels easily with o penknife 


LAMINUM, the metal that peels, comes in a wide range of thicknesses and lamina- 
tions. Here is the basic information on this versatile, money-saving material. 


STANDARD STOCK 8” x 48” SHEETS 
BRASS AND STEEL 


002 inch 


003 inch 
Gouge laminations 


laminations 


.020 

.032 

.048 | x 

.062 xt xt 

O94tF xt xT 

.12611 xt | xt 
tAlso available as helf laminated brass 


and half solid bross 
ttAvailable in brass only. 


PROPERTIES & SPECIFICATIONS 


BRASS ~ Raw material is a commercial half hard 
high brass conforming to Federal Spec. QQ-B-61 la, 
Comp C, half hard (5/27/44). The laminated 
brass conforms to Navy Aeronautical Spec. S-122, 
Aeronautical Material Spec. AMS-4508, Navy Ord- 
nance Spec. 47B6 


STEEL — The raw steel used in LAMINUM con- 
forms to Federal Spec. QQ-S-636, Condition 2, as 
well as SAE-1010. There are no government speci- 
fications on the finished steel LAMINUM. 


Normally all LAMINUM stampings are made 
by us to our customers’ specifications. How- 
ever, for repair and maintenance work, some 
of our standard stock is available from your 
industrial distributor. 


SHIM SIZE IS VIRTUALLY UNLIMITED 


We've made some shims as large as 102 inches across—and others as small as your 
fingernail. With special joints developed over the years, we can make any size 


LAMINUM shim you want. 


Other than standard thicknesses and lamination arrangements can be supplied 


upon special order. 


BABBITTED SHIMS PREVENT OIL PRESSURE LOSS 


Shims for use in split bearings can be fitted with babbitt lugs to prevent oil pressure 


loss without shaft scoring. 


LET OUR ENGINEERS HELP YOU... 
We've been designing shims for ^ 
throw that problem of yours at us: 


gation, of course. 


37 years Why not 
There’: no obli- 


SEND TODAY 

FOR OUR ENGINEERING DATA FILE 
with all the quick facts on LAMINUM plus 
a free sample for your inspection 


*LAMINUM is used primarily for shims. But 
these facts may spark other thoughts that 
we'd be happy to help you develop. 


LAMINATED SHIM COMPANY, Inc. 


1406 UNION STREET 


e» 
mao 


GLENBROOK, CONN. 


o? 


ww e* 


New Catalogs continued 
speed drive, and type CWF wound- 
rotor motors for adjustable speed 
drive. Applications for a number of 
industries are illustrated. 


(50 HIGH SPEED CAMERA —Wol- 
lensak Optical Co. Bulletin, 12 pp. 
Describes the Fastax high-speed mo 
tion picture camera, its accessorie 
and it industrial applications. 


(51) CAST MONEL—The Cooper 
Alloy Foundry Co. Bulletin, 8 pp. 
Contains valuable information con 
cerning the production of cast Monel, 
its physical and mechanical proper 
ties, corrosion resistance, machinabil- 
ity and weldability. 


(52 SOLDERLESS TERMINA! 
LUGS—Krueger & Hudepohl. Bulle 
tin 8-DF. Illustrates and lists sizes 
and prices of solderless terminal fold- 
ing double cupped washer lugs. 


(53) ELECTRONIC COMPONENTS 

Stackpole Carbon Co. Catalog RC 8, 
12 pp. Complete mechanical and elec- 
trical specifications are presented for 
standard fixed and variable resistors, 
line and slide switches, iron cores and 
choke forms. New additions include 
several single, dual shaft and special 
purpose volume controls, 3 ampere 
slide switches and non-metallic cores. 


(54) ROLLER CHAINS AND 
SPROCKETS—Whitney Chain Co. 
Catalog RS-50. Provides complete 
specifications and engineering refer 
ence tables on American standard 
roller chains, sprockets and attach- 
ments. Dimensional data, strengths 
and weights on allied products, such 
block chain, cable chain and flexible 
couplings are also supplied. 


(55) CIRCUIT BREAKERS—Heine 
mann Electric Co. Catalog, 12 pp. This 
catalog supplies information on the 
complete line of fully magnetic, non 
thermal circuit breakers for general 
use, auxiliary circuit protection, panel- 
board applications and aircraft, 


(56) RADIO AND ELECTRONICS 
PARTS—Sun Radio & Electronics 
Co., Inc. Catalog, 130 pp. Specifically 
prepared for industrial purchasing 
agents, research labs, schools and 
service dealers, this catalog gives 
technical information and illustrations 
on all radio, television and electronic 
items listed. 


(57) CARBIDE TOOLS—The Atrax 
Co. Catalog, 22 pp. Describes and 
illustrates full line of carbide tools 
end mills, reamers, burs, boring bits, 
grinding tools and drills. 


(58) HYDRAULIC UNITS—Vickers, 
Inc. Catalog M-5100, 16 pp. Present 
specifications, charts and design de- 
tails for oil hydraulic power packs, 
balanced vane pumps, multiple unit 


STAMPINGS SHIM STOCK ANCOR LOX NUTS 


valves, steering booster and motors. 
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ESTABLISHED 1888 


Available in either 
Horizontal or Vertical Drive 


Continuous-tooth Herringbone | 


Single, Double, Triple Reduction Type "H" Worm Gear Straight Line Gear Reducer Motorized Reducers 


© So 
T A r^ f 
Y Y 


Spiral Bevel Herringbone Double Worm Gear Helical Worm Gear Motorized Worm Gear 


D.O.James Gear Manufacturing Co. is constantly developing and con- 
tinuing to improve its variety of gear speed reducers — enabling engi- 
neers and designers of power-saving equipment to meet and cope with 


space limitations, horsepower requirements, ratios, location of driven 
or driving shafts and the type of drive that the many and varied instal- 


lations require. Catalogs are available containing complete informative 
D engineering data that will assist in the selection of the type of reducer 
for the specific job to be done. 
D.O.JAMES GEAR MANUFACTURING CO. 
Since 1888—Makers of Cut Gears, Gear Reducers and Flexible Couplings 


Spiral Bevel Gear 1140 W. MONROE STREET * CHICAGO, U. S. A. 


Right Angle Gear Reducer 
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DOES WORK OF 
25 RESISTORS 


saves work—and cost— 
of hooking them up 


It used to take 25 conventional resistors, 1134 x 1% in., 
spaced on 2!4 in. centers, to keep the power company 
happy. 

Ward Leonard worked out the problem with a single 
Edgeohm resistor, 19 in. long — saving all that space, 
weight, mounting and wiring. 

Here's the application: a 40-kw radio transmitter, oper- 
ating from a 50 kva transformer, made by a large trans- 
mitter manufacturer. Problem: limiting inrush current to 
avoid a severe voltage drop (objected to by the power 
company) and a strain on the line contactor. 

This single Edgeohm unit is rated for continuous duty at 
2200 watts, and when used for a 15-second interval, will 
dissipate 6400 watts! 

Another example of Ward Leonard "Result Engineer- 
ing", providing the desired result at a saving! WARD 
LEONARD ELECTRIC CO., 63 South Street, Mount Vernon, 
N. Y. Offices in principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
Rg etc E nito Contiols Since 1892 


RESISTORS + RHEOSTATS + RELAYS + CONTROL DEVICES 


Coincidences frequently occur. | 
had just gotten through the Souci ot 
writing the editorial for this issue 
when I received a letter from my good 
friend H. A. Toulmin, Jr., a patent 
attorney of Dayton, Ohio. He is well 
known to most readers of PRODUC: 
ENGINEERING as he has been a fre 
quent contributor. The Colonel, in 
his letter, mentioned a company which 
has profited immensely by stimulating 
the development of patentab jyle inven- 
tions by their engineering and research 
departments As the Colonel pointed 
out, this policy of selling licenses 
under the patents obtained was a means 
not only of increasing income but also 
of creating good will and public un- 
derstanding In other words, the com- 
pany gets the benefit of his engi 
neering research work by making it 
profitable to the company through 
the licensing of competitors and pre- 
sumably the company will pay attrac- 
tive salaries to its engineers to stimu 
late inventions. And as the Colonel 
put it, "I do not need to point out to 
you that the adoption of the correct 
policies (with reference to the stimu 
lation of inventions, procuring patents 
and licensing them) has a great deal 
to do with the standing of engineering 
and the regard for it which manage 
ments will have in further expansion 
of engineering matters." 

This reminds me of a little con 
cern in Cleveland, Ohio which has 
only one business and that is inventing 
new products. It is a small organiza- 
tion. When a project is started, each 
and every employee is promised a cer 
tain percentage of the royalties that 
might be received from the invention 
if it is successful. This company al 
ready has a number of excellent in 
ventions to its credit and the employ- 
ees are happy and prosperous 

More and more companies are es 
tablishing incentives and rewards for 
new inventions developed by their 
engineers on company time. Such 
systems if properly installed and op 
erated can be of tremendous benefit 
both to the company and the em- 
ployee. Landers, Frary and Clark of 
New Britain, Connecticut have had 
such an incentive system for many 
years as described in the September 
1945 issue of PRODUCT ENGINEERING 

Just recently I attended a very sig- 
nificant meeting and heard a very sig 
nificant remark. It only takes a sen 
tence to give this remark, so I will 
pass it along The man who does not 
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Sans Souci continued 


read has no advantage over the man 
who cannot read." The more we think 
about that, the more significant the 
remark becomes. And it is not only 
a matter of just reading, but also un 
derstanding what you read. 

It seems queer that so many engi 
neers again and again will read an 
established fact and then ignore it 
completely when they are trying to 
figure out something. Only last week 
I was talking to my good friend, 
‘Don” Vancil of the Cincinnati 
Milling Machine Company when he 
brought up a point of this kind. In 
the design of a huge press, it was 
essential that the tensile strains be 
held to a minimum. Now as every 
engineer knows, the total strain in 
inches will be the tensile stress di 
vided by the modulus of elasticity and 
multiplied by the inches of length 
In the particular problem under con 
sideration, some person insisted that 
the tension members be made of alloy 
steel rather than the carbon steel 
which the engineering department had 
specified. It was extremely difficult 
to convince this person that there 
was absolutely no point in using alloy 
steel for such an application because 
low or medium alloy steel has a mod 
ulus of elasticity practically the same 
as that of carbon steel. And of course, 
if we were to take advantage of the 
higher yield point of the alloy steel 
and design the columns with smaller 
cross sections, but higher tensile 
stresses, the elongations would have 
to be proportionally higher. In other 
words, there was absolutely no sens 
in using anything other than carbon 
steel and a low working stress in ord 
to keep the total strains to a minimum 

Perhaps such situations can be ex 
plained by the fact that in college the 
students are taught allowable stresses 
rather than allowable strains. In the 
conventional courses on machine de 
sign, there is too little taught concern 
ing strains. As I remember it, the 
allowable twist in a shaft is about the 
only deflection problem that is pre 
sented with any degree of complete 
ness. And yet here again we have an 
all too common mistake in the design 
of shafting. 

My old professor, the late P. B 
DeSchweinitz, many years ago de 
signed one of the rolling mills at 
Bethlehem Steel. My numbers may 
not be exact, but as I remember it he 
had an 8 in. dia or 9 in. dia solid 
drive shaft between the reciprocating 
engine and the roll stand. Of course 
the engine reversed with extreme 
rapidity. After about twenty years of 
service, the shaft broke. A bright 
young engineer in the plant engineer- 
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HOW TO REDUCE 
YOUR MOTOR CONTROL PROBLEM 
TO ONE QUESTION— WHERE? 


“Building-block” units permit grouping 
all motor controls at one point 


You control all the motors in an entire area, floor 
or building—when you centralize the controls with 
Ward Leonard MULTITROL*. 

Prefabricated MULTITROL units (each a complete con- 
trol for one motor) fit into standard framework in any 
arrangement to suit the space. Units can be added, sub- 
tracted, interchanged, or relocated. 

Some of the problems MULTITROL solves include: Struc- 
tural framework—none needed, MULTITROL units are free- 
standing. Obstructions—no difficult cable or pipe forming, 
no chopping out walls. Appearance—no haphazard box 
mounting. Safety—completely deadfront construction. 

Investigate MULTITROL. Wide choice of starter types, 
combined with externally-operated thermal circuit break- 
ers. Write for Bulletin 4410. WARD LEONARD ELECTRIC 
co., 63 South Street, Mount Vernon, N.Y. Offices in prin- 
cipal cities of U. S. and Canada. 


*Also available for D-C 


WARD LEONARD 
ELECTRIC COMPANY 
Rt eut - E, nonton Conzioto Since (892 
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AUSON 
ENGINES 


ARE BUILT TO fadl A 


Extra attention is given to the materials and engineering 
that go into every Lauson engine—refinements such as auto- 
motive-type pistons, simultaneous cooling of both valves, 
safe, sure fly-ball governors, and selected long-life beor- 
ings ... refinements that add up to . . . smoother running, 
trouble-free operation, and more hours of power! The most 


surprising feature of all is that Lauson engines cost no more 
than ordinary engines! 


T1427 425 P TS 


PORTABLE ENGINES: 


Over 50 years of experience go into 


every Lauson engine . . . a priceless tradition of 
know-how and engineering excellence unequaled in 
the field! . . . another reason why Lauson is the 


"à greatest name in portable engines! 


OUTBOARD MOTORS 
AUSON 


PORTABLE ==> ENGINES 
a 


THE LAUSON COMPANY New Holstein, Wis., U. S. A., Div. of Hart Carter Co 
In Canada: Hart-Emerson Co. Ltd., Winnipeg 
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ing department of the company got 
the idea that if he designed a hollow 
shaft it would be much stronger, 
weight for weight, than the solid 
shaft that was used. So he designed 
the hollow shaft to operate at a work- 
ing stress of about one-half of that 
of the solid shaft. At least that is 
the way he figured it. The shaft 
snapped the first time the mill re 
versed 

The big boss remembered who had 
designed the original mill and he 
called on old "Pop" DeSchweinitz to 
give some advice. It did seem strange 
that this hollow shaft with a section 
modulus twice that of the solid shaft 
had snapped. While Pop was stand- 
ing there looking at the broken hol. 
low shaft, someone suggested making 
this shaft of alloy steel and heat treat- 
ing it. Pop's answer was, "You can 
do that but it would not change thc 
modulus of elasticity". The half a 
dozen engineers standing — around 
looked at Pop and from the expres 
sion in their eyes vou could see that 
they began to think that Pop was 
getting a little queer in his old age 
And old Pop had to go to quite some 
length to explain that the rigidity of 
the hollow shaft as compared to the 
springness of the solid shaft was 
such that the hollow shaft could not 
absorb the energy when the rotation 
was reversed without extremely high 
stress. The hollow shaft “had no 
wind-up". In other words, the stress 
developed during the reversals were 
roughly proportionately to the stiff. 
ness of the shaft. Needless to say. 
they put back a drive shaft identical 
to the original solid one 

It seems that some of the simplest 
facts in life are the least understood 
Right along the same line as this dis 
cussion about modulus of elasticity 
we have the often repeated mistake 
of the engineering department in not 
dimensioning the drawings so that 
the production department doesn't 
have to do too much thinking. Too 
often the engineers leave it up to 
the production men to figure out 
things that the engineering depart- 
ment should tell them. And one of 
the most common mistakes is in the 
dimensioning of a series of holes 
lying in a straight line and which 
must match with holes drilled in 
another member. Instead of giving the 
distance from a gage point to each 
of the holes, the draftsman usually 
gives the dimensions from hole to 
hole. Of course in the shop this sim- 
ply means that the errors in the spac 
ings of the holes accumulate. 

One of the most humorous situa 
tions of this kind was in the dimen- 
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For FULLEST protection 


against shorted wiring — use NEW T & B Self-Insulated 
— Terminals... SAVE AN EXTRA INSULATING OPERATION 


NOW end the risk of shorts between closely- 


mounted terminals—and do it the quick, economical 
way—by using T & B Self-Insulated Sta-Kon Terminals. 

Metallic portion of these new components retains all 
the proved-over-the-years advantages of the Sta-Kon 
design—high conductivity, low contact resistance, last- 
ingly strong grip on wire. The insulation—a special 
nylon formula which forms an integral part of the 
terminals as shipped and as assembled—absolutely pre- 
vents metal-to-metal contact between adjacent termi- 
nals. Self-Insulated Sta-Kons do away with the need for 
separate insulating sleeves . . . and save an extra 
insulating operation. 
MANY INSULATION PLUSES 
The insulation, selected after exhaustive tests as the 
best material available for severe service, combines 
exceptionally high impact strength with light 
weight. Its mechanical and electrical quali- 
ties are unaffected by installation. It suc- 
cessfully withstands the action of gasoline, 
naphtha, hydraulic fluids, many other 
chemical agents . . . as well as the effects 
of high temperatures. 

Insulation is molded for perma- 
nent dimensional accuracy . . . color 
coded for easy identification . . . trans- 
lucent for visual inspection of assembly. 
SIMPLE, SURE INSTALLATION 
A single operation with Shure Stake 
Tools* simultaneously stakes terminal 
to wire with terrific pressure, and grips 
the insulation permanently in place. The terminal is on 
the wire to stay; the insulation is on the terminal to stay! 
ENGINEERED RIGHT...DISTRIBUTED RIGHT 
Self-Insulated Sta-Kon Terminals are typical of the 
many T & B quality fittings recently re-designed to give 
you outstanding performance at lowest installed costs 
Like all T & B fittings, they’re furnished exclusively 
through local T & B distributors under the T& B plan 


*SHURE-STAKE HAND TOOLS ezert more than 2,000 pounds staking pressure (compared with 800 
pounds for ordinary tools.) Once pressure has been applied, jaws cannot opened until dies have closed 
all the way home to exert full pressure. Air operated tools also available, in hand-held and bench-mounted types 


THE THOMAS & BETTS CO. oronro E : 


16 Butler Street, Elizabeth 1, New Jersey 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899 
ORIGINATORS OF SELF-INSULATED SOLDERLESS TERMINALS IN 1935 


Our Field Service Engineers are ready to help you on special fittings problems. Ask your nearest T & B wholesaler to arrange to have one get in touch with you. 
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Dependable Hydraulic Seals 


Minnesota O-Rings function in air or gas 
systems as well as in hydraulic systems. Air 


cylinders . . . hydraulic valves . 
mechanisms . water pumps . . . bottling 
machines . . . refrigerators . . . motors . . . 
lubricators . . . are a few of their uses. 
Minnesota'sexclusive injection process makes 
possible very close dimensions, uniformity 
in mass production and downright economy. 
We use special compounds of synthetic rub- 
ber to meet your exact requirements. Let us 
make a quotation on your next hydraulic 
packing installation. 


. . hoisting 


Manvfacturers of 
all types of small 
rubber parts 


Write for O-Ring Catalog 
MINNESOTA RUBBER & GASKET CO 


utor of 


Elkhart, Indiana 


Diagram shows 
typical installations 


3634 WOODDALS AVE. 
* MINNEAPOLIS 16, MINN. 
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sioning of one hundred holes equally 
spaced around the periphery of a 
turbine wheel. The shop insisted on 
gaging each successive hole by thc 
distance from a spring pin that 
dropped into the hole previously 
drilled. There was a lot of argument 
over this drill jig, but the superin 
tendent won out to the extent that 
he was permitted to drill a scrap 
wheel. This he did and gleefully 
showed the finished job to the chief 
inspector, defying him to identify 
which was the last hole drilled. It 
looked like a perfect job 

The chief inspector simply handed 
the drilled wheel over to Bert, onc 
of his bright young inspectors, with 
the order to find out what was wrong 
About twenty minutes later, Bert called 
his boss to tell him that he was unable 
to find any error in the spacing of 
the holes but that there were 101 
holes in the wheel instead of 100 
And that was just too bad 


Gasoline-from-Coal Plant 
In South Africa 


NEW YORK-—Construction of the 
world's first modern, commercial, gaso 
line-from-coal synthesis plant will 
start in South Africa within the near 
future 

The plant, largest industrial project 
to be undertaken in South Africa since 
the last war, is being engineered and 
built for South African Coal, Oil 
and Gas Corporation Ltd. by the M 
W. Kellogg Company. It will be lo 
cated adjacent to the Vaal River about 
forty miles south of Johannesburg. 

The project is an integrated plant 
which embraces the opening of virgin 
coal deposits to supply raw material ; 
the construction of above-ground 
gassification facilities to transform coal 
into synthesis gas; and the complete 
synthesis plant, heart of the project, 

produce liquid hydrocarbons. 

Kellogg's SYNTHOL process is to 
be utilized in the synthesis step. This 
process differs materially from the proc- 
esses used in previous synthesis plants 
for manufacturing gasoline and other 
liquid products. 

The new plant, culmination of 
many years of planning by South 
African government and private in- 
terests, is primarily designed to pro- 
duce liquid fuels—gasoline and Diesel 
oil—in volume. While South Africa 
does not possess any major indigenous 
petroleum reserve, it does have tre- 
mendous deposits of coal available 
that can be mined at low cost. 
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SLEEVE BEARING APPLICATIONS 


Simplified design and production savings designed. Re-design of bearings alone can 
can be effected in bearings, bushings and sometimes be very helpful also. Our Engi- 
similar precision parts by designing the neering Department is prepared to provide 
bearing when the engine or unit itself is this service—consult us without obligation. 


Many alloy variations are available. When design, alloy 
lining, back material and production method are prop- 
erly combined, you obtain maximum performance at 


a practical cost. 


Copper-leads of similar chemical analysis can give 
radically different performance results. Our improved 


copper-lead metal powder and entirely new casting 


techniques for our cast bearings permit great flexi- 
bility to meet the widest range of requirements. 


For heavy-duty service we produce cast bronze bush- 
ings (and intricate precision bronze parts) to almost 
all bronze specifications. The rolled split-type bushing 
offers many economies where heavy-duty is not in- 
volved, provides substantial material savings while 
maintaining performance standards. 


Our Engineering Department 
2 s a dii Our six plants produce 
is glad to work with you in original sleeve bearings in all 

: e designs and sizes; cast 
design development or re-design bronze bushings; rolled 

— d split-type bushings; 

of existing units. bi-metallic rolled 
: : 7 bushings; washers; spacer 
For information address: tubes; precision bronze 


parts and bronze bars 
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* ++ aS power and mercury arc 
rectifier tube anodes 


TAL . .. as bearings 


EL 
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* » » as molds and dies of many types 


+ + + 85 contacts for a wide variety 
of uses 


» » » a5 seal rings 


...ünd in numerous 
other uses, Stackpole molded carbon and graphite materials 
often offer real advantages over products formed of "critical" metals 
that, at best, are scarce or which, at worst, are simply unobtainable, 

Chemically, electrically and mechanically, carbon and graphite 
offer a maximum of the desirable properties of both metallic and non- 
metallic materials and a minimum of their disadvantages. Problems of 
friction, temperature, arcing, corrosion—and many others—can fre- 


quently be solved better, and at less cost. 


Write for this big carbon-graphite booklet! 


Stackpole Catalog 40 describes dozens of standard items and includes 
helpful data on the selection of carbon-graphite products. 


Stackpole Carbon Company, St. Marys, Pa. 


MEETINGS 


June 11-14 


AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS—Semi-Annual Meet- 
ing, Hotel Royal York, Toronto, Ont., 
Canada. 


June 11-16 


NATIONAL CONGRESS OF APPLIED 
MECHANICS —Sponsored by Illinois In- 
stitute of Technology, Chicago, Ill 


June 13-16 


NATIONAL SOCIETY OF PROFES- 
SIONAL ENGINEERS—Annual Meeting, 
Nicolet Hotel, Minneapolis, Minn 


June 18-20 


SOCIETY OF THE PLASTICS INDUS- 
TRY, Inc., Pacific Coast Section 
Eighth Annual Conference, Tahoe 
Tavern, Lake Tahoe, Calif. 


June 18-22 


AMERICAN SOCIETY FOR TESTING 
MATERIALS—S54th Annual Meeting, 
Chalfonte-Haddon Hall, Atlantic City, 
N. J. 


June 20-22 


HEAT TRANSFER AND FLUID MECHAN- 
ics INstrruTE—Stanford University, 
Palo Alto, Calif 


June 21-22 
MALLEABLE FOUNDERS’ SOCIETY 


Annual Meeting, The Homestead, Hot 
Springs, Va. 
June 22-23 

AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS—Applied Mechanics 


West Coast National Conference, Stan- 
ford University, Palo Alto, Calif 


June 25-29 
AMERICAN SOCIETY FOR ENGINEER- 


ING EpuUCATION—Michigan State Col- 
lege, East Lansing, Michigan 


June 25-29 
AMERICAN INSTITUTE OF ELECTRI- 
CAL ENGINEERS—Summer General 


Meeting, Hotel Royal York, Toronto, 
Ont., Canada 


June 25-29 


AMERICAN SOCIETY OF MECHAN 
ICAL ENGINEERS—Oil and Gas Power 
Division Conference, Baker Hotel, 
Dallas, Tex. 


June 27-28 


INSTITUTE OF AERONAUTICAL SCI- 
ENCES—Annual Summer Meeting, IAS 
Western Headquarters Bldg., Los An- 
geles, Calif. 
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If you have Defense Order Contracts, or sub- Specification 
contracts calling for the use of wool felt, get in Specific s 
touch with American. We can supply you with 5 

the felt to meet your specifications. "A Specification 


for woo] 


ation No. 


elt, 


eas . 2€ 
When writing, please use these felt speci- " 


fication numbers on your contracts. 

This information is important, since in re- 
cent years there have been changes in Federal 
specifications for wool felts. American knows 
and will gladly work closely with you to see 
that Defense Orders for felt are filled with 
material that meets the requirements exactly. 
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Pat. Differential Gear 


The fact that Winsmith has today the 
most complete, fully standardized 
line of speed reducers (from frac- 
tional to 85 hp), never for a moment 
diminishes the highly personalized, 
power transmission engineering ser- 
vice which it has always stressed. 


For regardless if it appears that 
your needs can be amply served by a 
standard design and size, Winsmith 
still encourages consultation with 
your design engineers or consultants. 
It can save you considerable time and 
costs in engineering and installation. 


So, whether your equipment is an 
automatic pin spotter or an automat- 
ic washing machine, a can filler or a 
compressor, a printing press or a 
pump ... consult early with Win- 
smith’s factory trained nationwide 
representatives, while your product 
is still in the design stage, if possible. 
Naturally, no obligation is involved. 


Names and addresses of Winsmith 


engineering representatives in your 
locality, gladly furnished. 


WINFIELD H. SMITH 
CORPORATION 


111 Eaton Street 
Springville (Erie County), N. Y. 


ENGINEERING 


ABSTRACTS 


Color and 
Gloss Measurement 


Abstracted from "Color and Gloss Meas- 
urements". Chemical Trade Journal and 
Chemical Engineer (London), Mar. 30, 
1951, p 745. 

THE DIFFICULT PROBLEM of measure- 
ment and specification of a color can 
be approached in several ways, of 
which the most accurate is a complete 
spectrophotometric curve. But this 
involves numerous measurements and 
elaborate and expensive equipment 
In many applications, however, it is 
sufficient to obtain an “abridged” curve 
by measuring the reflectance in a 
limited number of regions of the spec- 
trum which are isolated in turn by 
the use of narrow band optical filters 


Spectrophotometry Simplified 


The "Eel" reflectance spectropho- 
tometer, made by Evans Electrosele- 
nium, Ltd. London uses a special 
lamp, the light from which is focused 
by a condenser lens, through a heat-ab 
sorbing glass, to an optical filter wheel 
where any one of nine narrow band 
filters can be rotated into the beam in 
turn, the resulting illumination fall 
ing on the test surface at an angle of 
iS deg. Light reflected from this sur- 
face is then collected by an "Ecl" 
barrier layer photocell mounted di- 
rectly above, the output from this cell 
passing a galvanometer. With this 
instrument, a curve showing the per- 
centage of reflectance from the sur- 
face in various regions of the spec 
trum can be drawn. The filter wheel 
can easily be replaced by a three- 
color wheel if it is desired to record the 
color in terms of percentages of red, 
green and blue, or in terms of the 
CIE coefficients 

The measurement and specification 
of surface gloss is also difficult, since 
it is an attempt to express, numerically, 
a mental impression. The most com 
plete physical data on the light-re 
flecting properties of a surface are 
given by a polar curve, though even 
this is generally obtained for only one 
angle of incidence of the light beam 
Such measurements are laborious, dif- 
ficult to correlate with visual estima- 
tions of gloss. In practice, therefore, 
an instrument is required which is 
simple to use and capable of giving, 
reproducibility, comparative readings 
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E o 
of gloss in agreement with visual judg 
ment | 


Evaluation of High Glosses 


The “Eel” gloss head is a recent 
production in line with a specification 
laid down by the Paints Division of 
ICI. The instrument incorporates a 
precision lens system designed to 
give reproducible results and yet to 
detect small differences in samples of 
very high gloss. 

The gloss head consists of a lamp 
housing, a cell housing and a plastic 
body accurately machined so that the 
main axis of the two housings are each 
at 45 deg to the surface under test. 
The lamp housing contains a 6-v, 3-w 
automobile-type bulb, so mounted that 
it can be accurately positioned by three 
adjusting screws. Light from this 
lamp is formed into a parallel beam 
by a precision lens and directed on to 
the surface under test at an angle of 
45 deg. The specularly reflected light 
is collected by a second lens, mounted 
in the cell housing, and forms an 
image of the lamp filament at an aper- 
ture in a diaphragm mounted in front 
of the photocell. This aperture is 
slightly larger in size than the image 
of the filament and serves to cut off 
light not reflected specularly from the 
sample. The gloss head is connected 


by a flexible 4-core cable to the gal- 
vanometer unit through a plug-and- 
socket connection. 


Surface-Brightness Assessment 


An accurate assessment of surface 
brightness can also now be made with 
the “Eel” P. R. S. reflectance head, 
developed in cooperation with the 
Paint Research Station and which can 
be operated as an interchangeable unit 
from the same galvanometer unit em 
ployed with the reflectance spectro- 
photometer and the gloss head. The 
P. R. S. reflectance head provides an 
improved reflectometer with precise 
linear characteristics for the measure 
ment of diffused reflection. Measure 
ment of the opacity of paper, paint 
films or other thin translucent solids 
can conveniently be made by taking 
reflection measurements through the 
sample first over a white and then over 
a black standard 


GET OUR STORY! Write for fully illustrated 16- 
Young’s Modulus at page booklet describing the Microcast Process. Speci- 


fications, technical inf tion, d tep-by-st 
Elevated Temperatures uu oN ee eee 


explanation. Do it today! 


Abstracted from The Engineer—Sept. 29, 


1950, p 325. MICROCAST DIVISION 
THIS ARTICLE DISCUSSES recent work AUSTENAL LABORATORIES, INC. 


conducted in England, the United 224 East 39th Street © New York 16, New York 


States and in Germany where certain | 715 East 69th Place . Chicago 37, Illinois 
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| HOOVER BALL AND BEARING CO. 
Ann Arbor, Michigan 


AUN ts as smooth as a 


HOOVER HONED RACEWAY " 


Honed Roceways, 
exclusive Hoover 
Construction 


Micro lopped Chrome 
Stee! Bolls Accuracy 
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Bolonced Retoiners 


Husky Deep 
Groove. High 
Carbon Chrome 
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d raceways magnified 
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relationships have been developed to 
express the behavior of various met- 
als and alloys at high temperatures. 
Köster found that the modulus at 
a given temperature plotted against 
the ratio of the temperature to that 
of the melting point (both on the 
absolute scale) showed an almost 
linear relationship over a wide range 
of temperatures 

Jones and Nortcliffe!? were able 
to show that the modulus of ferritic 
steel at a high temperature was a con- 
stant fraction of its modulus at room 
temperature. Similarly, the modulus 
of certain austenitic steels at a given 
temperature was a constant fraction 
of the value at room temperature 
These fractions or factors were slightly 
smaller than for the ferritic steels and 
bore a linear relationship to the tem- 
perature: In Table I, this factor is 
listed and the slight differences be 
tween calculated and experimental 
values are shown 

Measurements of the modulus of 
elasticity of a variety of materials have 
been carefully made by C. W 
Andrews‘). The dynamic method of 
testing was similar to that used in 
England. The materials tested in- 
cluded Armco iron, chromium-molyb- 
denum steel, several types of austenitic 
steel, Inconel, Stellite and an alu- 
minum alloy. The results are illus- 
trated in Fig. 1. Note the good agree- 


14 


i* 
^ s.t 


C steel 


Young's modulus in IO? tons per sq in 


600 800 1000 
Temperature, C 

ment between the Armco iron and 
the points of a 0.1 percent steel 

One curious feature was observed 
in a Cr-Ni-Co cold rolled sheet: there 
was a marked difference between the 
longitudinal and transverse modulus. 
These values were: 
Longitudinal 

E, — 12,000 —4 (t —20) 
Transverse 

E, 13,700 5 (1 20) 
where E is in tons per sq in. and / is 
in deg. C. 

It would appear that these values 
were affected by internal stresses. 
However, these values converged at 


Propucr ENcINEERING — Jung, 195K 




















Engineering Abstracts 


continued 


high temperatures and both showed a 
rapid decrease at about 800 C due to 
softening as well as a 


to creep 


decreased re 
sistance 
Results on an aluminum alloy (Zn 
5.5, Cu 1.5, Mg 2.5, Cr 0.3 and Mn 
0.2 percent) gave results very similar 
to Kóster's values for aluminum, all 
of which approximated closely to the 
value: E 10.5 0.0067 (t 20) 
in million Ib per square inch 
References 
1. Zeit. fiir Metallkunde, vol. 39, 
1, 8, 111, 145. 
2. Journal of the Iron and Steel Institute, 


947, vol. 157, pages 345 and 535. 
Metal Progress, July, 1950, page 85. 


Table I—Young’s Modulus for Ferritic 
and Austenitic Steel (in thousands of tons 
per sq in.) 
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Protecting Machined Parts 
From Corrosion 


Abstracted from Mechanical World (Lon- 


don) Jan. 19, 1951, p 49. 
MOST CORROSION PREVENTIVES func 
tion by providing a water resistant 


barrier and by an absorbed 
layer of inhibitors on the metal 
Without spe ial inhibitors a film is 
likely to fail quickly if it gets thin 
These materials can be 
divided into soft-film, hard-film and 
oil-film types, the soft films being fur- 
ther divided into solvent-deposited, 
hot-dip, smearing and slushing 


— 


protective 


types 







Soft-film and Hard-film Materials 


Films deposited from a solvent after 
cold application are usually lanolin 
or petrolatum mixtures dispersed in 
such solvents as white spirit of coal 
tar naptha 

A soft-film applied by hot dipping 
and based on petrolatum (sometimes 
called mineral jelly) may vary from a 


relatively hard, almost waxy, consist 








































































3/4" to 4" O. D. 9 to 22 gauge 


SQUARE-RECTANGULAR 
V^" to 2" 20 gauge, 1" to 224", 
14, 16, 18 gauge 
Carbon 1010 to 1025 


f bho STAN 
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g STEEL LL I1 34777724327 


More Than 30 Years in the Business 


9450 BUFFALO STREET * DETROIT 12, MICHIGAN 
FACTORIES: DETROIT, MICHIGAN « SHELBY, OHIO 


DISTRIBUTORS: Stee! Sales Corp., Detroit, Chicago, St. Louis, Milwaukee, Indianapolis ond Minneapolis 

Miller Steel Co., Inc., Hillside, N. J.—C. L. Hyland, Dayton, Ohio —Dirks & Company, Portland, Oregon 
James J. Shannon, Milton, Mass.— Service Steel Co., Los Angeles, Calif.American Tubular & Steel 
Products Co., Pittsburgh, Pe.—Streng, Carlisle & Hammend Co., Clevelend, Ohie—Giobe Supply Co., 
Denver, Colorodo — A. McMichaels Co., Upper Derby, Pa.—A. J. Fitzgibbons Ce., Buffele, N. Y 


Consul! us for 
ng and 

ical help in 
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1 CHLORINE CELL COVER: Previous cement covers deteriorated 
* rapidly, gave rise to contamination in vorce cell, with consequent 

increased current and maintenance costs. Now made of material 
that combines high strength with superior electrical and chemical resist- 
ance to give longer life, cleaner product. What material? 


2 BATTERY VENT CAP: Permits gases to escape from auto bat- 
@ tery without letting acids out. Must be low in cost, resistant to 

acids. Should permit high molding rates, easy assembly and cement- 
ing of two halves. What material would you try first? 


Answers: No. 1—Ace Molded Hard Rubber greatly increased life of 
vorce cell covezs, may do same for your designs. No. 2—Try Ace Parsan 
(polystyrene) first for any job similar to this Ace-molded vent cap. 

Yes, sometimes it's hard rubber, sometimes one of the 

other plastics that's best. Ace, with many hard rubber 


and plastic compounds to choose from, is fully equipped 
to supply whatever you need. 


Ask for ACE Handbook 


HARD RUBBER ond PLASTICS 


MERICAN HARD RUBBER COMPANY 


Tt MERCER STREET © NEW YORK 13, N. Y. 
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ency to one nearly as soft as the [x 
troleum jelly sold for pharmaceutical 
purposes. Protection depends on the 
blanket effect of a film of the order 
of 0.5 mm thickness and will last 
for upwards of 10 years if the film is 
uniform; but it is difficult to attain 
this uniformity in practice. The addi 
tion of a corrosion inhibitor permits 
the film thickness to be reduced 

Smearing materials for cold appli 
cation are usually lubricating greases 
ie. blends of soaps and lubricating 
oil, but can be mixtures containing 
petrolatum, oil, lanolin or other fatty 
material 

The slushy compounds flow at o: 
dinary temperatures and when ap 
plied by a brush smooth out. Som 
contain a solvent which evaporates and 
leaves a stiff protective coat 

Hard films are deposited cold from 
solvents, and after drying should be 
tough, and neither sticky nor brittle 
They contain plasticised resins or bitu 
mens. For quick drying, petrol-type 
solvents are used; if inflammability 
is not acceptable then the solvent must 
be of the carbon tetrachloride or 
thrichlorethylene type, which have in 
turn the disadvantage of being toxic 
If slow drying is tolerable then white 
spirit of coal-tar naptha is satisfactory 
Oil Types 

Oil fluid films are mineral oils of 
medium or low viscosity and contain 
specific rust inhibitors. They have 
definite usefulness on internal surfaces 
of tanks and certain assemblies, and 
on parts where solid material or sol 
vents could not be tolerated. Some 
times the oil must also serve as a 
lubricant, as in hydraulic systems; in 
some cases in engines where there will 
be contact with leaded-fuel residues 
ind where there will be a need of spe 


ial inhibitors for these circumstan 


Hot-dip, Strippable-Coating 
Protective 


based on 


This material is generally 
ethyl cellulose The coating is low 
in specific rust inhibiting properties 
but is thick and tough thus providing 
an impervious barrier to moisture and 
also giving good protection against 
mechanical damage. The material is 
expensive, but because packaging ma 
terials are saved the total cost is not 
high. Thinning does not occur at 
points of contact so that overall pro 
tection is generally better 

An attempt is being made to pro 
vide strippable films which can be 
deposited cold, but these films are 
generally much thinner, more fragile 
and not nearly so easy to strip. There 
is promise of a strippable material 
using rubber latex dispersed in water 
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RURAL AMERICA rides on “Double Diamonds” 


GEARS for farm machinery are portant 


jobs with power trans- their stamina and all-round per- 


not necessarily a specialty with us mitted by “Double 


Our production includes gears for 


Diamonds.” formance. It may suggest, as well, 


When vou consider the beating the 
many other applications. But it that farm 


is a fact that thousands of farm 


advisability of calling in a 
machinery takes, the "Double Diamond" engineer the 
industry's preference for '* Double 


next time vou need gears of the 


machines move into their all-im- Diamond" Gears speaks highly of many types we manufacture. 


JEAR 


FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS ee eeeee 


<> 
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Why Does the HANNIFIN “Silent Squeeze” 
Method of COLD RIVETING Offer — 


SUPERIOR STRENGTH? 


HOW HANNIFIN FORMS A RIVET 
The above photograph shows steps in the Hannifin “Silent Squeeze” 
Method of cold forming a modified cone head rivet with hydraulic pressure. 
Left, the original rivet. Center, head partially formed Right, the completed 
rivet shown in cross-section. Note how the shank swells under pressure’, 
completely filling the hole. Under this cold flow, a slight fillet forms under 
the driven head, increasing its strength. The preformed button head is 
often reshaped to conform to the appearance of the modified cone head. 


*The force applied is in the order of 300,000 lbs. per sq. in. of rivet area, 


acts DESIGN ENGINEERS 
Should Know... 


The Hannifin "Silent Squeeze” Method of Cold Riveting, as performed by 
Hannifin “HY-POWER” Hydraulic Pressure Generators and “HY-POWER” 


Riveters, offers numerous advantages: 


SUPERIOR STRENGTH — Not only is the hole completely filled but the rivet 


is work-hardened in this process producing a riveted joint unexcelled for 
tightness and dependability. 


FAST, ECONOMICAL — Large savings possible. One man operation. Total 
elapsed time for the operating cycle ranges from 1!; to 4 seconds, depend- 
ing on size. 

NO WORRY ABOUT FAULTY WORKMANSHIP — Unvarying mechanical preci- 
sion. No high costs for inspection and repairing of defects. Anyone can 
operate. 

For the complete story, ask fora copy of the Hannifin bulletin, “HY-POWER 

HYDRAULICS,” No. 150. Find out why Hannifin riveting equipment is now 

used by all leading m: ikers of automobiles and by many other manufacturers. 

“On the spot” engineering service in all leading industrial centers. 


BULLETIN 150, “HY-POWER 
Punching, Pressing, Multiple 1125 South Kilbourn Avenue e Chicago 24, Illinois 


Punching, and Multiple AIR CYLINDERS . HYDRAULIC CYLINDERS . HYDRAULIC PRESSES 
Riveting. PNEUMATIC PRESSES HYDRAULIC RIVETERS AIR CONTROL VALVES 
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containing a corrosion inhibitor. A 
new vapor-phase inhibitor is supplied 
cither in powder form to scatter in 
the space where corrosion may occur 
or better as an impregnant of wrapping 
paper so that in an enclosed package 
the vapor slowly fills the air space 
and gives protection. The enclosure 
must be fairly air-tight. It offers free- 
dom from any cleaning of the article 
before it is put into use 

Castor oil grease is used for metal 
components associated with rubber, 
e.g., anti-vibration bushes, certain hy 
drulix apparatus components Aqueous 
inhibitors are benzoate and 
sodium nitrite, and certain phosphates 
can be used to advantage with sodium 
nitrite. Sodium nitrite 1s so cheap that 
large tanks can be filled with the 0.2 
percent solution. Strong solutions can 


be made up into pastes tor protective 


sodium 


purposes 


Scope of Materials 


Paints and varnishes should be ap- 
plied wherever possible. Temporary 
corrosion preventives should be used 
only where removal is subsequently 
necessary. In their normal thicknesses, 
the general run are unsuitable for out- 
door exposure and they should always 
be protected against gross liquid water 
by appropriate coverings or wrappings 
An exception is the petrolatum-based, 
thick film materials, 
grease, which can be employed to 
protect equipment stored outside ií 
applied in extra thickness and if the 
crevices are filled. Water should be 
kept out of contact with temporary 
corrosion 


and in some cases 


prey entives 


It is vital that the pme coat 


ing should be applied to clean and 
dry surfaces. Where there is exposure 
to salt-spray, it may be necessary to 
test the specifically for 
their resistance to salt-water corrosion 


P rotectives 


Causes of Failure 


The causes of failure of temporary 
corrosion preventives are classifiable 
thus: (1) Inherent inadequacy of the 
material; (2) inevitable difficulties in 
application; (3) carelessness in appli- 
cation; (4) exposure to unreasonably 
severe conditions 

There are numerous accessory causes 
of failure which are to be avoided 
Hard films may be brittle and flake 
off on casual contact of articles with 
each other; they may remain too sticky, 
thus becoming particularly liable to 
get dirty, and to make wrapping-paper 
stick to them and pull the film away 
from the metal; they may age to an 
insoluble condition and thus become 
difficult to remove with the common 
petroleum solvents. Soft films may 
ENGINEERING 
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eee Give LASTING PROTECTION 
_ Where Ordinary Bellows Fail 


AIRCRAFT EXHAUSTS & DUCTS 


(High frequency vibration) 


DIESEL LOCOMOTIVE EXHAUSTS 


(Thermal expansion) 


SEALED EXHAUST SYSTEMS 
(Automotive, Military) 


ELLA 


by 
4 
iJ 


PACKLESS VALVES 
(For sealed piping systems) 


OTHER BREEZE PRODUCTS: 


A 


] 


CTUATORS - 


Breeze welded diaphragm bellows meet 
the operating life cycle of any equip- 
ment in which they are used because 
every Breeze bellows design is individ- 
ually engineered and built for the job. 


Breeze has no "stock bellows," but if 
you have a vibration problem in ducts, 
large or small, or want permanently 
sealed valve enclosures in any type of 
piping system, or need bellows for 
torque transmission or other uses, Breeze 
experience can quickly provide the an- 
swer . .. and production can meet your 
requirements. 


A Breeze bellows is dependable be- 
cause each diaphragm is designed to work 
well within its elastic limit. This is ac- 
complished by thorough analysis of each 
application and careful design of the 
bellows to withstand all requirements. 
"Job engineering" each individual type 
eliminates makeshifts, assures efficient 
performance. 


Breeze bellows are made in stainless 
steel, inconel, monel, nickel, steel, or 
other weldable alloys. 


Feel free to consult us without obli- 
gation on your existing bellows require- 
ments, or any other project where reli- 
able welded diaphragm type bellows 
might solve a design problem 


CORPORATIONS, INC. 
41-RSouth Sixth Street, Newark 17,N.J. 


RADIO SHIELDING - AERO-SEAL HOS 





EZ METAL 
COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
'À to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


BACKLASH 
FRICTION 
WEAR and 


Gre eliminated 


Lubrie 

a 
PATENTED Not re e is 
FLEXIBLE Wired 


THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS. 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the latest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA 
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have too low a melting 


point for 
tropical conditions; hard films may 
not remain flexible and adherent at 
low temperatures, and particularly a 
the very low temperztures obtaining 
during air travel. Moreover there is 
an obvious need in general for good 
wetting properties on the part of thc 
material as applied; there must be 
good adhesion after evaporation of 
the solvent or after setting; and the 
material must acquire the intended 
consistency Or must dry in the re- 
quired time l 


Choice of Protective 


Hard film protective can be ap 
plied to all kinds of single articles, 
but not to assemblies or they will be 
cemented together. Crankshafts, cam 
shafts and layshafts of engines; cyl- 
inder liners; and gears (but not gear 
assemblies) are examples. Many ar- 
treated with hard film are 
without wrapping, but if 
wrapping is required it is important 
to protect points of contact and to 
use à non-corroding (in particular a 
chloride-free) inner wrapping paper 

Soft film protective can be used 
broadly for the same purposes as the 
hard film, except that it should be 
given more protection in subsequent 
packaging. A paper is 
required for the inner wrapping 

Thick soft films are essentially ap 
plicable to heavy-duty assemblies such 
as piston assemblies, road springs and 
spring leaves, brake cables, ball and 
roller bearings 

Lime base grease applied by a brush 

suitable for composit 
wood and metal assemblies, and ar 
usually painted, but have cer 
tain working surfaces which must lx 


tic les 
shipped 


grease proot 


is. especially 
ti les 


treated with grease 

material finds its 
most useful application on large heavy 
machinery protection of 


Ihe slushing 


requiring 
large areas either during storage or 
during intervals of idleness in ma 
effect of dust and 
dirt contamination. should 


chine shops The 
therefore, 
be a factor taken into account when 
assessing the values of these materials 
The oil type protectives, being lower 
in protective quality than the solid 
film types, are generally restricted to 
internal surfaces where the article it 
self acts, so to speak, as its own 
wrapping. Thus internal combustion 
engine cylinders are sometimes sprayed 
with the oil type protective through 
the spark plug hole or the injector 
hole. Tanks and other containers can 
ilso be rinsed out with this material 
There is also a wide use for it as 
protective lubricating oil, thus finc 
mechanisms can be lubricated with 
this material on assembly so that all 


New Khaki Drab 
Supplements Line of 


Luster-on® Bright Dips 


An entirely new type formula is a 
big feature of Khaki Drab, cor- 
rosion resistant conversion coating 
for use over zinc or cadmium 
plated work, recently announced by 
Chemical Corporation, 59 Waltham 
Avenue, Springfield 9, Mass. This 
formula offers ease of control and 
replenishment by additions of the 
original concentrate. A choice of 
color is available according to end 


use desired. 


Corrosion protection is extremely 
high. Independent laboratory tests 
on flat panels treated with Khaki 
Drab over .0003-.0004” cyanide 
zinc plate gave salt spray resist- 
ance approximately 300 hours. 
With current Government specifi- 
cations requiring 96-100 hours 
there should be no question on the 
use of Khaki Drab for U. S. orders. 


Luster-on Khaki Drab may be left 
as a final finish or acts as an excel- 
lent paint bond for later organic 
finishes. In this case it resists at- 
tack where the finish is marred or 


scratched. 


Bright Luster-on* 
Utility Dips 
Replace Nickel 





In many applications where nickel, 
chromium or cadmium are taboo, a 
very creditable substitution may 
with ordinary zinc plate 
Utility 
finish 


be made 
followed by Luster-on 
Bright Dip. This is the 
adopted after long tests by Strom- 
berg-Carlson, Magnavox, National 
Lock, G-E Monowatt, American 
Bosch, Landers, Frary & Clark and 
General Motors Fisher Body. 


Luster-on Utility is daily proving 
to be a money-saver as well as a 
lifesaver for those formerly using 
forbidden finishes. On hardware, 
radio and electrical parts, refrig- 
erator shelves, wire goods, small 
tools and a hundred similar appli- 
cations Luster-on Utility over zinc 
offers a shining, permanent brilli- 
ance at less than 1/5¢ per sq. ft. 


Sample Chemical 
Corporation at Springfield, Mass. 


will be returned 


parts sent to 


processed and 
without charge or obligation. Sim 
ply be sure to specify if finish de- 
sired is Luster-on Khaki Drab or 
Utility Bright Dip. 


(Advertisement) 
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MUELLER BRASS CO. 
- 600 series W a better 


bearing bronze 


containing no 


hard-to-get tin 


If you use gears, connecting rods or other parts of bearing metal in your 
products, it will pay you to investigate Mueller Brass Co. “600” series, a 
forgeable bronze that contains no critical tin. This bearing metal outperforms 


phosphor bronze and other bearing metals and will save you money in your 

Four typical parts forged 
from Mueller Brass Co. "600" 
series Bearing Bronze. 


applications. "600" series bearing metal can be forged into relatively com- 
plicated shapes and produces a forging of close-grained homogeneovs struc- 
ture impossible to get in a casting. The forged shape is closer to finished 
size than a casting and requires less machining. "600" series alloys have a 
low coefficient of friction, a tensile strength 22 times greater than cast 
phosphor bronzes and a high resistance to corrosion. "600" has a 25 year 
record of outstanding performance on some of the toughest bearing appli- 
cations. There is a "600" series alloy with the properties to fit your bearing 
metal needs . . . write today for further facts. 


MUELLER BRASS CO. 


PORT HURON 16, MICHIGAN 
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“Weighs Kes... 


and way less trouble 


This Well-Cast magnesium permanent mold wheel cast- 
ing—a 14 lb. light weight—reduces the overall weight of the hand 
truck on which it's used. Tough as an American in Korea, it's 
also a push-over to machine. Same thing applies to our sand 
castings in either magnesium or aluminum. Want to lose some 


weight? 


Well-made wood and metal patterns e If you would like to get 
the Wellman magazine each month, drop us a note on your 
business letterhead, 


Pa dane yy. BRONZE & ALUMINUM CO. 


2519 EAST 93rd STREET* CLEVELAND 4, OHIO 
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the parts that are oiled are given a 
somewhat increased measure of pro- 
tection against corrosion. In a few 
cases, the complicated internal parts 
of a mechanism can be oiled, and 
then the article can be dipped in the 
hot-dip petrolatum type protective to 
provide an outer protective coating 
Because the article itself acts as a 
wrapping, the additional packaging 
that would normally be required to 
supplement this weaker kind of cor- 
rosion preventive is not required. Ex 
ceptions are small articles which can 
not casily be protected by the solid 
film type of corrosion preventive, and 
they are, therefore, dipped in oil and 
wrapped in some sealing type of en- 
velope, so as to restrict the amount 
of moisture that can get through to 
the articles themselves 

The hot-dip strippable coating is 
ipplicable wherever a high standard 
of protection is required and where 
advantage can be taken of its help 
against mechanical damage. So far 
there has been particular use for 
gauges and tools, which so often have 
their working surfaces facing out 
wards. Assemblies can be coated pro 
vided their recesses are not so large 
that the thick melt can penetrate in 
lipping and thus prevent the coating 
being stripped easily 

Quite a number of articles are not 
adaptable to oil or grease films, par 
ticularly instruments. Reference has 
already been made to vapor-phase in- 
hibitors. By wrapping the articles in 
impregnated paper, it is possible to 
protect many such instruments or 
mechanisms. Some care is necessary 
at this early stage of the development 
of this material because there are ques- 
tions to be answered, particularly in 
the case of some non-ferrous metals. 
The alternative to the vapor-phase in- 
hibitor is hermetic sealing with suit- 
able wrappings, all joints being care 
fully made and a quantity of desiccant 
being contained within the package 
There is much complicated electrical 
and electronic gear which can be pro- 
tected satisfactorily only in this way 

Where large components are in 
volved, much attention has been given 
to what is called "cocooning." First 
a web-like frame-work is made by 
spraying threads over the article, thus 
bridging gaps, and providing a base 
for the impervious layer which pro- 
vides the barrier to water vapor. As 
with the other types of packages, 
quantities of silica gel can be included 
within the cocoon covering. 

It is of the utmost importance that 
the originator of the products should 
apply protection. It should not be 
left as something to be done at à 
later stage in the life of a component 


Propucr ENcINEERING — Jung, 195] 





TITEL 
TITLE] 


Tailor-made to Keep Your 
OT ELLA A 


| Factory-assembled to your specifications-save 
you time and money, give you a better job 


— 


p” 


v For longer service life — you design your machines with great care 


and manufacture them to rigid tolerances. 

But the job is not done until you invest the same care in selecting and 
specifying hose units. After all, the performance of your machines is de- 
pendent upon them. 

That's why Anchor offers factory-assemblec hose units. They are made 
to exact lengths in accordance with your drawings. And the couplings are 
factory-applied by experts with specially designed machines to give you 
leakproof dependability and extra safety. They cost less in the long run — 
because they give better service, keep your customers satisfied. 

Shown here is a rayon two-braid hose-assembly designed for medium and 
low pressures. Made from specially selected synthetic rubber, it has excel- 
lent flexibility. This same unit is also available in a single-wire braid hose. 

For high pressures Anchor Ductile-sleeve hose-couplings are your best choice. 

Take out performance insurance. Reduce assembly time and costs in your 


plant and in the field. Equip your machines with Anchor factory-assembled 
hose units. 


Clip coupon to company letter head 


— and mail TODAY! 
FP 


ANCHOR COUPLING CO. INC, Dept. PeE-si 
Libertyville, Illinois 


tures of Anchor Hose Units. Please send me 


ANCHOR COUPLING CO. INC. Bud 


d epu p "neum —————————U 
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SEE HOW 
GAST 


explosion-proof 
ROTARY 


AIR MOTORS 


helped solve 
this problem! 


PROBLEM: Specify a motor to drive 
liquid pump ot variable speeds, for 
Bede Circulating Paint Heater. (A unit 
for faster, more uniform application of 
hot finish.) 


SOLUTION: A Gast Rotary Air Motor, 
running below 500 r.p.m., drives pump 
at 150 r.p.m. Uses less than 30 p.s.i. 
air pressure. 

RESULT: Power that's economical, de- 
pendable, safe. With explosion-proof 
Gast Motor, entire unit was approved 
by Underwriters’ Laboratories. 


Your problem may be entirely dif- 
ferent — yet the unique advantages of 
Gast Rotaries may offer just what your 
product requires. In sizes from 1/20 to 
3 h.p., Gast Air Motors are amazingly 
compact and light in weight. And over- 
loads can't burn them out! 

Write Gast, describing your original 
equipment application. We'll send full 
details. "Air may be your Answer!” 


see our 
CATALOG 


Swett s ME 
LI 


Gast Application ideas 
Booklet—showing 26 de- 
sign problems solved — 
sent upon request 


Original Equipment Manufacturers for 
Over 25 Yeors 


TO THRE HP 10 30 185. T0 28 INCHES 
GAST MANUFACTURING CORP., (39 Miakley St., Benton Horbor, Mich 


OUR 


READERS 
SAY 


Here's A Problem 
To the Editor: 


Perhaps you can help me with a 
problem which has been handed to 
me 

As shown in the figure, a certain 
piece of apparatus with which we are 
working has a vertical disk on which 
a roller exerts considerable push to- 
ward the left at the top while a simi- 
lar roller pushes with equal force to 
the right 180 deg from the upper 
roller, or at the lower part of the 
disk. As the disk rotates, rather 
rapidly, it is obvious that any given 
point on the rim of the disk is pushed 
first one way and then the opposite, 
causing a flexing movement with the 
hub and shaft at the center 

This arrangement is almost iden 
tical to the disk drive which was ap 
plied to some early automobiles and 
still is found on some blue print ma- 
chines and dryers, the only difference 
being that our job has two wheels rid 
ing on the disk 

Although a heavy disk is used, fail- 
re soon takes place near the hub 
Someone has suggested that a lami- 
nated (three or four layer) disk be 
used instead of one piece of plate, on 
the theory that thin pieces of metal, 
such as a metal tape measure, can be 
flexed many times whereas a thicker 
piece of the same material would 
break after a comparatively few cycles 
I believe this to be true, in certain in- 
stances, but have not reconciled myself 
to such a thing as being the solution 
to our problem 

I have a vague remembrance of hav 
ing seen or studied a formula which 
would be applicable to such a problem 
as this, my memory seeming to call 
up a relationship involving inverse 
ability to flex as to the squares of the 
thickness (for a given width). The 
squared relationship applies inversely 
to the carrying capacity of a leaf 
spring, but T am unable to find in any 
of my books or reference files any 
data pertainine to the ability to flex 
(length of life) of a spring, which 
data I would be willing to accept as 
ipplicable to this particular problem 
Perhans it is only wishful thinking, 
but didn’t Propuct ENGINEERING 
have an article right along this line, 
some time ago? If so, and you can 


Panel Board Locks 


Catches 


CORBIN standard 


or special 
locks and catches 


NOW, when you may be converting a 
part of your production to meet military 
as well as civilian needs, the training 
and experience of Corbin sales engi- 
neers can save you time and money. We 
shall be glad to work with you on lock 
or hardware items suitable to all of your 
requirements. In most cases we can 
suggest an item already being produced 
.-. in others, we'll cooperate in develop- 
ing special locking devices. 


BE SURE... with C N 


ORBIN CABINET LOCK DIVISION 
THE AMERICAN HARDWARE CORPORATION 
NEW BRITAIN, CONNECTICUT 
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PLEXIGLAS 
Case History 


This transparent cover for an Air Force wrist 
compass could have been a headache to its molder. 
Specifications required optical clarity, outdoor 
durability, resistance to heat and impact, and 
molding to precision tolerances. The selection of 
PrExicLas V-100 for the job was a logical solution 
to this combination of problems. 


PLEXIGLAS acrylic plastic molding powders can 
solve your problems, too. Their excellent flow 
characteristics permit satisfactory molding over 
a wide range of temperatures and pressures. 


* A steadily increasing percentage of PLEXIGLAS production, 
now at record levels, is required for the defense mobilization 
program. The supply available for civilian applications is limited. 


PLEXIGLAS is a trode-mork, Reg. U.S. Pot. Off. and in principal foreign 
countries. 
Conadion Distributor: —Crystol Gloss & Plastics, Ltd. 

54 Duke Street, Toronto, Ontorio, Canada 


NO M 


" Us N 
A 


E vU ui 





From small parts to large sections, molders report 
good production rates. 

PLExicLAS V-100 is only one of the Rohm & Haas 
"V", "VM", and "VS" formulations now going 
into defense applications. Headlight lenses for 
amphibious military vehicles, blackout lenses, 
transparent containers for medical supplies, bar- 
racks windows, aircraft radio antenna housings, 
are being molded of PLEXIGLAS Molding Powders. 
We'll be glad to send you full details of these 


acrylic plastic powders. 


CHEMICALS FOR INDUSTRY 


ROHM £ HAAS 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Representatives in. principal foren. countries 





tow 2 Pittsburgh 
Brush Solved an O 
Pressure Poblem* 


wer Tt early... 
NOT almost BUT 


ABSOLUTELY 
UNIFORM 


If you have ever found a variance 
in pencils stamped with the same 
degree, you will appreciate the 
meaning of MICROTOMIC uni- 
formity. Newly developed qual- 
ity controls make every MICRO- 
TOMIC of the same degree 


marking identical. * An actual case history from the Allis- 


Chalmers Pittsburgh Works, manufac- 


4 FEATURE 
ew m turers of Transformer Radiators. 


HAVE WANTED! 


NEW DUSK GRAY...hundreds of At Allis-Chalmers, well-known manufacturer of industrial 
A equipment, the problem was to secure a satisfactory oil pres- 

draftsmen said it was the best 
" : sure test on transformer radiators. The key to the problem 

color for a drawing pencil! 


was to find a brush narrow enough to clean between cooling 

NEW 'BULL'S-EYE'" MARXING 
The degree is marked on 3 
sides—never out of sight! 


fins and strong enough to remove slag and spall on welds which 
could conceal pinhoies. Pittsburgh engineers recommended 
an 8" rotary wire brush. The brush proved more than satis- 


factory and the problem was solved! 


NEW PRINT CLARITY... Hi- 
Density lines that are 
exceptionally opaque to 

the actinic rays of high- 


Let Pittsburgh Engineers Solve Your Brush Problems. 


Pittsburgh’s complete line of brushes of every 
type, for every purpose, will provide a practical LTS 


and economical solution of any brush problem 


speed ‘printers’...dead- you might have. Drop us a line on your com- 


white, feather-free, no- 
blur lines! 


pany letterhead for a copy of our new booklet 
that shows, through actual case histories, how 


^v) n y 
e € : ‘Teo IT 
m me against, test 
Test 3 All-New Microtomics against 
3 of your present drawing pencils. Find 
out what brand is more uniform. Your 


Dealer has microtomics. Order some 
—test them—today! 


EBERHARD 


254 


Pittsburgh can help cut your brushing operation costs 
Address: PirrspurGH Piate Grass Company, Brush Div., 
Dept. W2, 3221 Frederick Ave., Baltimore 29, Md. 


PITTSBURGH 
Pror Vrhin ts 


BRUSHES * PAINT * GLASS * CHEMICALS * PLASTICS 


PITTSBURGH PLATE GLASS COMPANY 


NEWSMUDGEFREEDOM 
Fewer loose, smeary 
graphite particles in 

MICROTOMIC lines! 


TRADEMARKS REG. U.S. PAT. OFF. 


FABER 
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Our Readers Say continued 


give me dates, I have complete files 
for at least ten years back. Any infor- 
mation you can provide will be greatly 
appreciated L.H. A 


Butler, Pa 


Ed—Unfortunately, we cannot recall 
any past articles which might have 
discussed this type of problem. If you 
could supply us with more specific in- 
formation about this problem, we may 
be able to suggest how these failures 
might be eliminated. Can you describe 
the nature and magnitude of the 
loads? At what speed is this disk rotat 
ing? What is the size of the disks and 
are there any space limitations? What 
materials are you using and how long 
is it before failures occur? In the 
meantime, we felt that our readers 
might have some ideas on this prob 
lem. Well designers, what would you 
do in this case? 


There Ain’t No Such Outfit 


To the Editor 
Thank you very much for the tear 
sheets on your April editorial. I think 
the thoughts expressed therein are par- 
ticularly timely now when there is an 
urgent need for engineers in govern- 
ment work—and not a little indication 
that the new crop of engineering 
school graduates would prefer the 
higher wages paid by industry 
I also want to enter a plea for better 
printed identification of the various 
military organizations. Undoubtedly, 
most of your readers will know that 
"Bureau of Aeronautics" and "Ord 
nance Department" refer to Navy and 
Army respectively, but there are some, 
unfamiliar with internal affairs of the 
services, who might benefit by such 
titles connected to those old and hon 
orable words, Navy and Army. As for 
that third group mentioned in your 
editorial—I'm afraid this will be only 
the first letter pointing out that ever 
since 1947, when the Air Force was 
made the third military service, there 
hasn't been any Army Air Corps 
ARNOLD S. Lor1 
Departme nt of Defe nse 


Broadens the Scope of 
Oil Mist Lubrication 


To the Editor: 


We were very much surprised to 
read in the May number in the article 
by R. J. S. Pigott the statement that, 
"Oil-mist lubrication is good, if con- 
fined to high speed bearings." From 
our experience with oil-mist lubrica- 
tion we find it to be a superior type for 


Propuct ENGINEERING — JuNE, 1951 


R-B-M INDUSTRIAL 


CONTACTORS "4 
LGLI A 


Underwriters’ Approved. 
600 Voits AC 


Non-Reversing 

2 to 4 Pole 2-3/4” w. x 3-5/8” h. x 3-5/16" d. 

5 to 8 Pole 5-9/16" w. x 3-5/8” h. x 3-5/16" d. 

Reversin 

2 to 4 Pole 5-9/16" w. x 3-5/8” h. x 3-5/16" d. 

Note: 10 and 15 ampere contactors have same mounting and over- 
all dimensions. 


ACCESSIBILITY 
To replace contacts, it is not necessary to disassemble the complete 
contactor. Just remove the parts comprising the stationary and 
movable contacts. Contacts can be replaced without disturbing 
wiring. To change coil, remove magnet frame and coil assembly 
only. (See illustration below.) 

FLEXIBILITY 
Using a screw driver only, you can easily change any pole from 
normally open to normally closed. No special parts required. 10 
and 15 ampere parts are interchangeable. 

RELIABILITY 
Laboratory tests involving millions of operations, plus field serv- 
ice of thousands of R-B-M contactors on door operators, radio 
transmitters, packaging and weighing machinery, hoists, machine 
tools and many other industrial appli- 
cations offer proof of dapena 
trouble-free performance. 

ADVANCED DESIGN 
Melamine Insulation. Molded coil 
housing. Ilsco solderless connectors. 
50/60 cycle magnet coils. Palladium 
silver contacts. Stainless steel self-con- 
tained contact springs. 
Where space is a factor, and accessibility a 
must—use R-B-M industrial contactors. Initial 
low cost plus anm erformance will 
save you money. Write for Bulletin 600 and 


price list on your company letterhead. 
Address Dept. C-6 


ESSEX WIRE CORP. 


Logansport, Indiana 


AND MAGNET ELECTRI 


TIVE INDUSTRIAL OMMUNICATION AND ELECTRONIC 





tHe RIGHT BALL 


Let Strom Help You 


Not only in precision ball bearings, but 
in countless other places, Strom has 
found that the right ball will do the 
Maybe 


be solved with the use of the proper 


job better your problem can 


ball. Why not take up with Strom 


Strom has been making precision 


metal balls for over 25 years for all 


industry and can be a big help to you 
in selecting the right ball for any of 
your requirements. In size and spher- 
ical accuracy, perfection of surface, 
uniformity and dependable physical 


quality, there's not a better ball made. 


STEEL BALL CO. 


1850 So. 54th Ave., Cicero 50, Illinois | 


ONLY 97 Ibs. 


ONAN 


] e 


STEP UP PERFORMANCE of your engine 
driven equipment with this rugged, light 
weight prime mover. The Onan 10 HP Two 
Cylinder 4-Cycle CK engine is inherently 
smooth-running delivers vibration - free 
power at all speeds. Alternate-firing, air 
cooled. Built for long, heavy-duty service 

with oversize bearings and rugged 
construction throughout. Unusually com 
pact, to simplify installation. 


OPPOSED DESIGN: Lighter weight, v.bictio» 
less performance 
OVER-SIZE BEARINGS 
area assures longer life 
PRESSURE LUBRICATION: Positive oil sup 
ply to all bearings 

SHORT, RIGID CRANKSHAFT: Fully count 
weighted 

AXIAL FLOW COOLING FAN: Forces air over 
Gnd around cylinders for maximum efficiency 


Extra-large bearing 


Write for Specifications 


D. W. ONAN & SONS INC. 


6799 UNIVERSITY AVE. 


<x 


MINNEAPOLIS 14, MINN. 


Our Readers Say continued 


roller bear 


lubrication of ball and 
ings and also for high speed gears. By 


using oil-mist, we make certain that 


be too much oil churn 
in the ball and roller bear 

author states that the oil 

ults in. lubrication. about. half 

vay between liquid oil and the Kings 
bury air bearing. That is perfectly 
orrect but it should be added that the 
Kingsbury air bearing is of a highly 
special type and not applk able in in 
dustrial products in general. There 
fore, it is not generally used in spite 
of the extremely low coefhcient of tri 


there will not 


tion that results when air is used as 
lubrication C A. 
Denver, Colorad 


Ed We have just about reached th« 
point mental 


Unfortunately in the edit 


where we believe in 
telepathy 
ing of Mr 


eral editorial liberties were taken, and 


Pigotts manuscript, sev 
he manuscript got on the press be 
re we received. Mr. Pigott's revised 
manuscript. His revisions are exactly 
in line with the criticisms. expressed 


above. Our apologies to Mr. Pigott 
shortly 
article on this 


which will clarify everything 


and our readers. We will 
have a comprehensive 


} 
subject 


Electrodynamic Shakers 


I: the Edit , 

The Arsenal Library would appreci 
ate authoriza‘ion to r prod ice the fol 
lowing for Library files: 

Test Techniques l sing Ele 
namic Shak R. C. Lewis 

PRODUCT ENGINEERING 
February 1951 

FOR THE COMMANDING OI 
FICER: V. P. MURPHY 

Lt. Col.. Ord. Cort 
Pitatinny Ai 


tro-Dy 


Ed—We are glad to extend 
permission to reprodu e the 


Thanks for the compliment 


Out Like a Light 


I the Edit 
The Argonne National Laboratory 
is interested in obtaining 100 copies ot 
the following article, which appeared 
in a recent Propuct EN 
GINEERING 
“Simplified Helical Spring Design", 
by Carl Thumim and H. A. Reiter 
PRODUCT ENGINEERING March 
1951, pages 136-140 and 6-page 
chart following page 140 


issue ol 


We are writing to inquire if rc 
prints of the above article, including 
the folding chart, are available for 
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“Double te 
Siz - 
ite 


and increase 


your output! 


RIVETT 1500 P.S.l. HYDRAULIC 
2:1 CYLINDERS have a piston rod 
about twice as large as standard cylin- 
der rod size. The larger rod reduces oil 
displacement, permitting it to retract 
at twice the speed that it extends. This 
speed-up shortens cycle time, allowing 
the rod to extend again quickly, there- 
by accomplishing more work! 


This faster speed is gained with a saving in size 
of motor and pump which would otherwise be re- 
quired. 2:1 cylinders may also be employed to gain 
identical retracting and extending speeds, as well 
as to support larger loads where straight linear 


TYPICAL HI-LO CIRCUIT 
FOR HYDRAULIC PRESSES 


motion is used. This circuit illustrates a press application where rapid speed and low 


i — ]À — Y —" d ———— m —— y 
Available in 6 standard mountings: Foot, Trun- pressures a quirec the major portion of the stroke and high 


nion, Center Line, Blind End Flange, Rod End pressures are required for the "squeeze" portion of the stroke. The 
Flange, and Clevis; in 10 bore diameters; in any 
stroke up to 96"; and with cushioning. 


output of both the low pressure high volume pump (2) and the high 
pressure small volume pump lirected to the hvdraulic cylinder 


at a low operating pressure het fhcient work load builds 
> : : 
Remember—Rivett Hydraulic Cylinders have 


Keeper ring design, permitting the cylinder to be 
rotated to convenient pipe connection. 


pressure in the system increases and the model 8826 pilot operated 
unloading val nloads the output of pump (2) while th 
of pump (1) is still directed to the cylinder re of | 

el is controlled by model 5170 4-Way control valve. The horse- 


Send for Catalog Section f pump of sufficient volume and pressure for the application were used. 
No. 105 illustrating and de- 

scribing all types and sizes of RIVETT LATHE & GRINDER Inc. 
Rivett Hydraulic Cylinders. ( DEPT. PEG * BRIGHTON 35, BOSTON, MASS. 


WHEN YOU APPLY HYDRAULIC 


CVZÉud, RIVETT 


AIR AND HYDRAULIC VALVES AND CYLINDERS, HYDRAULIC POWER UNITS 
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YNI. TA ESSES 


» « REDUCE FINISHING TIME— 


» »« GIVE MINIMUM 
TOLERANCE LIMITS! 


Shown above are three 

presses ranging from 250 to 600 ton 

capacities, another important part of Unitcast's 
facilities that add quality to the product. 


e Do your castings assemble freely and within 
tolerance limits? 


e Do your castings fit machining fixtures prop- 
erly, consistently? 


» Are your finish allowances held to a minimum? 


INTERCHANGEABILITY has long been recognized as the 
forerunner of mass production. Unitcast daily production is 
held to the specifled dimensional tolerances, assuring you 
this very important advantage. 


UNITCAST ENGINEERS CONTINUE TO BE AT YOUR SERVICE 


JNITCAST , 


QUALITY STEEL CASTINGS 


Give us a chance to offer a "cast 
steel" answer for yous geome problem. Our sug- 
gestions while your pr ct is in the design stage 
will pay continuous dividends. Write or call to- 
day. Unitcast Corporation, Steel Casting Division, 
Toledo 9. Ohio. Im Canada: Canadian-Unitcast 
Steel. Ltd., Sherbrooke, Quebec. 


UNITCASTINGS ARE FOUNDRY ENGINEERED 
258 


Our Readers Say continued 


purchase. If reprints are not available. 
we should like to know how much it 
would cost to have 100 reprints of the 
article and the chart e and also 
how much time would be required for 
delivery. —Epwarp F. SMITH 

Argonne National Laboratory 


Ed— Your letter of April 12 request- 
ing quotations on 100 copies of the 
article by Carl Thumim “Simplified 
Helical Spring Design" creates a little 
embarrassment in our ranks. 

Since this article was done by our 
regular printer and since we were 
limited the quantity of charts that 
were printed, we found ourselves with 
very few extra copies of the artick 
on hand. Actually, we started out with 
well over 800 but several hundred of 
these were gobbled up by ITE Circuit 
Breaker Company. 

To reprint the article for you, even 
in such small quantities as 100 copies. 
would cost you a small fortune. May 
I suggest the following: That you 
contact Mr. Thumim at ITE Circuit 
Breaker and request from them a lim 
ited number of copies. They have | 
believe something like 600 or 700 
complete reprints and perhaps if you 
would scale down your demands, they 
would be willing to supply you 


Reinforced Plastics Aid 
No Matched Molding Data 


To the Editor: 

We have just finished reading Mr. 
Francis’ article on reinforced plastics 
in your February 1951 issue. We 
believe his article is quite complete. 
We do not believe that he spent as 
much time on the subject of molding 
in matched metal dies as he should 
have. Most other methods of molding 
he described are generally for low pro- 
duction specialized items. The high 
production low cost items such as we 
make are made in matched metal tele- 
scoping dies. 

We note that you say that reprints 
of this article are available. We be- 
lieve it would be a good article to 
have our general employees read, as it 
might help orient them in the field. 
Will you send us a quotation on 100 
of these reprints R. S. MORRISON 

Molded Resin Fiber Co 


Ed—In lots under 100, this insert sells 
for 25c per copy and in lots of 100 
or more for 23¢ per copy. For your 
e therefore, the price would 
e $23.00. 

You picked out in your letter onc 
of the weak points in the article, 
namely, the lack of detail on molding 


Propuct ENGINEERING — June, 195] 





sizes uP 
ro 3s" 0.0, 


Bundyweld Tubing, double- 
walled from a single strip. Ex- 
clusive, patented dul oles 
affords smoother joint, absence 
of bead, less chance for any 
leakage. 
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posé»cíAu 


troubles got yout goat? 


If you're butting up against costly rejects, 
time-taking inspections, poor performance 
in your tubing unit, you ought to get the 
facts on Bundyweld 

This multiple-wall type of Bundy® tub- 
ing is double-rolled from a single strip, 
unmatched by any other tubing 


Its amazingly rugged, easy to form and 


fabricate. It conducts heat faster, and with- 
stands gruelling vibration in lines and coils 
that have to take a shaking 


Right now, defense and essential produc- 
tion rate top call on Bundyweld, though 
we're doing everything possible to service 
all Bundy customers. Why not inquire 
regarding your needs? 


Bundy Tubing Company 


DETROIT 14, 


MICHIGAN 


World's largest producer of small-diameter tubing 
AFFILIATED PLANTS IN ENGLAND, FRANCE AND GERMANY 





outstanding 
features 
assure unexcelled 
performance from 


EALMASTER 


BALL BEARING UNITS 


SEN PAa, e 


o 


SEALMASTER Ball 

Bearing Units are de- 

signed and constructed to give maximum 
service at lowest cost. An exclusive combi- 
nation of design features assure smooth- 
running, dependable operation. Machine 
designers specify SEALMASTERS to insure 
customer satisfaction and product integrity. 
Write for a copy of Catalog 845 for your 
files... it gives the complete SEALMASTER 
story. 


rat 


car 


seanino ~ MNoivision 


PERMANENTLY SEALED! 


Felt-lined steel flinger 
rotating in labyrinth 
prevents entry of dirt 
and retains proper 
amount of lubricant. 


SELF-ALIGNING! 


Bearing unit, with seals 
independent of housing, 
can align itself in any 
direction without seal 
distortion. 


PRE-LUBRICATED! 


Bearing chamber is filled 

with proper amount of 

lubricant before ship- 
ment from Seal- 
Master factory. 


NO HOUSING WEAR! 


Patented locking pin 
and dimple prevent ro- 
tation of outer race in 
housing. Thiseliminates 
housing wear. . . per- 
mits shaft alignment and 
positions unit for re-lu- 
brication. 


Request Catalog 845... It 
gives dimensions and load 


ings for pillow blocks, 


flange units, take-up units, 
cartridge units and flange- 


tridge units. 


STEPHENS-ADAMSON 


LOS ANGELES, CAL 
TE 


O RIDGEWAY AVENUE, AURORA, ILLINOIS mrc co 


IE e BELLEVILLE, ONT 
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Our Readers Say continued 


of matched metal dies. In any article, 
when treating a subject such as this, 
we are forced to leave out a great deal 
of information. This article certainly 
was no exception and to get it into 
the space we had available, we simply 
had to cut drastically. Perhaps the 
next time we tackle this subject, we 
can include more information on this 
particular aspect. 


Where Can I Get It? 


Calcium for Battery Grids 
To the 
| was very interested to sec under 
your "Highlights" section of volume 
22, No 3. March 1951, reference un- 
der "Components" to the use of cal- 
cium as a hardening agent in storage 
battery grids. This reference was at 
the top of page 7 
I am wondering if you have any 
further information in connection with 
this matter that you could send 
We manufacture storage batteries at 
one of our Works and we are very 
interested in the general subject of dry 
storing of batteries J. V. DANIELI 
~ Crompton Parkinson Limited 
London 


Editor: 


us. 


Ed—Further information regarding 
the item Shelf Life mentioned in the 
March Highlights section may be ob- 
tained from Hugh Thomas, Bell Lab- 
oratories, Murray Hill, New Jersey. 


Abrasion Resistant Paint 


To the 

We have a problem in finishing and 
I would appreciate any information you 
may have, or can have directed to me, 
relative to the solution of this prob- 
lem 

We have manufacturers of a cord- 
less drapery traverse. The traverse is 
made through 3 in. carbon steel welded 
tubing, a wishbone carrier travels on 
this tubing by means of two plastic 
balls inserted in the carrier. We are 
seeking a bronze finish, or something 
acceptable to the decorating trade, 
which would resist the abrasion caused 
by the plastic balls riding on the re- 
volving tubing 


Editor: 


Up to date we have used a zinc 
chromate base and vinyl paint. This 
is not entirely satisfactory because of 
lack of abrasion qualities and, also, 
it is rather an expensive procedure 


If there is available a finish that re- 
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"SEND FOR THIS CATALOG 


The wide scope of fabrication-by-welding of components and 
finished parts produced by American Welding is covered in 
this catalog. We have the "know-how" and the “know-why” 
because we've been at it for over thirty years. Let us send you 
a copy — it may lead to definite savings in your present and 
future products. 

Pictorially illustrates American Welding's research, engineer- 
ing, and production facilities available to manufacturers whose 

. products lend themselves to any welding procedure. 


AMERICAN WELDING & 


MG 


MANUFACTURING CO. - WARREN, OHIO 


PRODUCT ENGINEERING 





Intensive specialized research in Acushnet laboratories 


enables us to develop and furnish stocks of unusual prop- 
erties and characteristics which make possible the use of 
rubber in applications where it has not been considered 


previously. 


Supplementing the skill of our compounders are 
Acushnet's extensive quality controlled production facili- 
ties that assure precision molding of natural and synthetic 
rubber parts to the most exacting specifications. All 


PROCESS COMPANY 


Acushnet products are made 
on order, none are stocked. 


Send for Rubber Handbook 


on your company letterhead 


New Bedford, Mass., U. S. A. 


Address all communications to 
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768 Belleville Ave., New Bedford, Mass. 


| Our Readers Say 


continued 


quires one degreasing process plus a 
spray process, and which would be ac- 
ceptable in color and abrasion resist- 
ance, we would find that an answer to 
our problem. , 

We will appreciate any information 
or reference you may give us along 
these lines B. N. CANTOR 

Bradley Cordless Traverse Co. 


Ed—Obviously, you are looking for 
an organic finish for your carbon steel 
welded tubing or at least something 
that can be brushed or sprayed on. I 
judge from your letter that you do 
not have the equipment for plating 
and that such a process would be im 
practical for you. 

My suggestion would be that you 
contact one of the leading paint manu- 
facturers in this area or drop a line to 
Mr. Louis Fisher, Director of Public 
Relations at the National Paint, Var 
nish and Lacquer Association, Inc., 
1500 Rhode Island Avenue, Washing 
ton 5, D. € 


Gas Turbine Generator Sets 
To the Edit Nr. 

We are interested in a direct gas 
1000 HP turbine generator set and 
understand the Bovarie Co., Switzer 
land and Allis-Chalmers are produc- 
ing successful machines 

Please advise if you «an help us in 
regard to this. G. Bopi 

Bode Industrial Filter Co 


Ed—You are correct in your state 
ment that the Brown-Bovarie Com 
pany in Switzerland and the Allis- 
Chalmers Manufacturing Company in 
Milwaukee are making gas turbine- 
generator sets. My understanding is 
that these are available in different 
capacities. 

The General Electric Company also 
has been active in this field as has 
the Westinghouse Electric Corpora- 
tion. If you are interested in further 
details, I would suggest that you 
write directly to the following people 
at these companies 

Mr. J. S. Smith 

General Electric Co 

Apparatus Div. 

Schenectady 5, New York 

Mr. C. W. Kalbfus 


Elliott Company 
Jeannette, Pa. 


Mr. Jerry Quinn 
Allis-Chalmers Mfg. Co 
Milwaukee, Wis. 


Mr. Campbell 

Chief Engineer 

Steam Turbine Division 
Westinghouse Electric € orp 
So. Philadelphia, Pa. 
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NEW BOOKS 


The Selection and Hardening 
Of Tool Steels 


L. H. SEABRIGHT, Research Engineer, 
Vulcan Stamping and Manufacturing 
( 265 pages, 6 x 9 in Publisbed by 
McGraw-Hill Book Co. 330 West 
i2nd St., New York 18, N. Y. $5 


This book is a systematic guide to 
the selection of tool steels, giving 960 
analyses of steels arranged in terms of 
their toughness and wear resistance 
Classifying all standard tool steels pro 
duced by companies in the United 
States and Canada into logical groups 
based on their properties and perform 
ance, it gives those concerned with the 
pe rformance of tool steels a quick, easy 
method for finding the steel that is 
practically tailor-made for their job 
requirements 

Emphasizing the relationship be 
tween steels as they are actually used 
in industry, this book classifies tool 
steels, first, into 12 main groups, then 
into 40 subgroups or "types" in which 
the group members are interrelated in 
terms of their properties, and average 
hardening and tempering speeds. 

An introductory section in each 
group not only permits singling out 
the steel with the properties needed, 
but also getting a general line on all 
the steels in the group. For each of 
the subgroups, the book presents com 
plete data on heat-treating and temper 
ing, as well as a technical discussion 
of the effect minor variations in com 
position have on the properties of the 
steel concerned. Included is informa- 
tion on such heat-treating develop 
ments as martempering and salt-bath 
quenching 


ASTM Standards on Copper 
And Copper Alloys 


Sponsored by ASTM Committee B-5 
on copper and copper alloys, cast and 
wrought. 542 pages, 6 x 9} in. Pub- 
lished by American Society for Test- 
ing Materials, 1916 Race St., Philadel- 
phia 4, Pa. $4.35 heavy paper cover: 
$5.00 cloth cover 


This edition brings together the 108 
ASTM Standards pertaining to copper 
and copper-base alloy products. These 
standards represent the most up-to-date 
thoughts and practices and are recom- 
mended for industry usage because of 
substantial agreement of the various 
groups represented on ASTM technical 


Propuct ENGINEERING — JuNE, 1951 


Simplify 
Attachment 


with 


MIDLAND 
WELDING 


e Whenever there are “blind 

spots" in the assembly of 

metal parts, as shown here, 
Midland Welding Nuts are especially 
useful. Bolts can be turned into Midland 
Nuts, without needing any device to hold 
the nuts from turning. Their use helps 
to speed production. 


Investigate! Midland Welding Nuts may 
be the answer to some of your assembly 
problems. 


THE MIDLAND STEEL PRODUCTS CO. 


6660 Mt. Elliott Avenue * Detroit 11, Mich. 
Export Department: 38 Pearl St., New York, N. Y. 


World's Largest Manufacturer of 
AUTOMOBILE and TRUCK FRAMES 


Air and Vacuum 
POWER BRAKES Electro-Pneumatic 


DOOR CONTROLS 





The Dumont Telecruiser, a mobile TV station, 
features Grant Electronic Slides as a compo 
nent part. Picture shows synchronizing gener- 
ator and supply units which are mounted on 
Grant Slides. These units slide out for simpli- 
fied servicing 


GRANT SLIDES ENABLE OPERATING PARTS 


OF UNIT TO BE ACCESSIBLE FOR MAIN- 
TENANCE. 


Leading manufacturers of Electronic 
equipment as well as many government 
agencies have specified and successfully 
used GRANT SLIDES for many years. 


Outstanding Features: 
Continuous ball bearing action 


Accurately fitted -no chassis rattle 
Pivoting and locking devices 

For loads from 25 to 2000. Ibs 
Time and manpower savings 


Write Electronics Engineering Division for 
Complete Catalogue 


GRANT PULLEY & H’DW'E. CO. 


31-89 WHITESTONE PARKWAY 
FLUSHING, L. I., N. Y. 


Representatives in all Major Cities 
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committees. Included is a section with 
20 specifications on copper, copper 
alloys, and porri: ge- wire, 
rods, bars, and stranded conductors for 
electrical purposes; and following this 
is à group of 13 specifications covering 
various non-ferrous metals such as slab 
zinc, nickel, silicon copper, lead, and 
others 

Also included in the compilation are 
test methods covering expansion, rc 
sistivity, tension, micrographs, hard 
ness, sampling, and grain size evalua 
tions. There are two recommended 
practices: Preparing tension test speci 
mens for copper-base alloys for sand 
castings; and designating significant 
places in specified limiting values 


ASTM Standards on 
Petroleum Products and 
Lubricants 


Prepared by A.S.T.M. Committee D-2 


on petroleum products and lubricant 

80 pages, 6 x 9 in. Published by 
American Society for Testing Materials 
1916 Race St., Philadelphia 3, Pa 
Heavy paper cover, $5.50; cloth cover 
$6.15 


This compilation brings together in 
compact form, most of the A.S.T.M 
standards, test methods, and spe 
ations widely used in this field. Tests 
for knock rating of engine fuels are 
not included in this compilation 

This edition gives in their latest 
form 125 A.S.T.M. standards, includ 
ing 112 test methods; 8 specifications ; 
definitions relating to pe 
troleum, specific gravity, and rheologi 
cal properties of matter; 2 tentative 
recommended 
chase of 


5 lists of 


practices for the pur- 
uninhibited mineral oil for 
use in transformers and in oil circuit 
breakers, and for designating signifi 
cant places in specified limiting values 

Widely used standards in this com 
pilation cover the following broad clas 
sifications of petroleum products 
Crude petroleum, motor and aviation 
light hydrocarbons, tractor and 
diesel fuels, hydrocarbon liquids, dis 
tillate burner fuels, kerosene and illu 


minating oils, lubricating oils 


fuels, 


turbine 
plant 
sulfonates, 
petrolatums and paraffine 


oils, electrical 
spray 


greases, 


insulating oils 
oils, petroleum 


waxes 

New material includes tentative 
test methods for: Askarels; boiling 
point range of polymerization-grade 
butadiene; carbonyl content of buta 
liene; factors and tables for volume 
orrection .and specific gravity 
sion of liquefied petroleum gases; 
phosphorus in lubricating oils, lubricat 


conver 


ing oil additives, and their concen 


with a 


MONEY -BACK 
GUARANTEE OF 
LONGER SERVICE 


Ee 


BEARINGS 
BUSHINGS 
WEARING PARTS 


Machined or rough cast 


E] 
At 
m 
E 
+5 
Tm 
E 
Bi 
bon 
Ek: 
bl 
Dio 


x 
LM. 


American Crucible meth- 
ods, experience, know- 
how, and equipment result 
in highest quality and at- 
tractive savings to you. 


a 
x 


m 


Write for literature or 
send blueprints, condi- 
tions of operation, etc., for 
quotations and recommen- 
dations as to alloys. 


THE 
AMERICAN CRUCIBLE 


PRODUCTS CO. 


1317 OBERLIN AVE. 
LORAIN, OHIO, U.S.A. 
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/hen it comes to making tubular assemblies, there's 
no simpler, faster, more economical way than braz- 
ing with EASY-FLO. For this amazingly free-flow- 
ing, fast-penetrating, low-temperature silver brazing 
alloy just naturally makes joints stronger than the 
metals joined. And as for fast production, you can 
get it as easy as ABC with EASY-FLO. All you have 
to do is—use a fast heating method and work out a 
simple set-up that speeds handling. The Castelli 


Toy Tractor frame job shown is a typical example. 


THEY BRAZE 116 FRAMES AN HOUR 
THIS EASY WAY 


Frames are made of 3 pieces of heavy gauge steel 

tubing and a bracket, all joined with EASY-FLO. 

Pieces are assembled in a holding fixture (see 

left) with a half-ring of 1/16” alloy wire pre- 

Photos and data b placed inside each end of the long tube, and a 

i Us dd -— ; y’ A piece of 1/16" wire along each side of the tube 

Philadelphia, Po. — 8B TR at the bracket. All joints are brazed simultane- 

ously in 45 seconds. There are two brazing tables. 

One operator does all parts cleaning, fluxing and 

inserting of alloy. At each table, one assembles 

and loads and one supervises the brazing under 

the fixed gas-air burners. With just ordinary un- 

GET THE WHOLE STORY IN BULLETIN 20 skilled labor a production of 116 frames is readily 

This bulletin makes clear why strength, speed maintained. 

and economy are inherent in EASY-FLO braz- 

ing. It also, is packed with information on 

joint design and fast heating and production 

methods. The many pictures too, are full of 
useful ideas. Write for a copy today. 


cree aes ere oe 


HANDY, & HARMAN 


82 FULTON STREET - NEW YORK 38, N. Y. 
rt n + Chisago, H^ les Angie Cal, > Proves, RJ. * Tovnte, Comma 
à Agents in Principal Cities | 


* 
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SCREWS 
BOLTS-NUTS 


SPECIAL 
FASTEN 


Whatever you manufacture or as- 
semble, you can speed production and 
improve your product by using Pheoll 
screws, bolts and nuts. These indus- 
trial fasteners drive easy and straight, 
and will not bind because threads are 
accurately rolled or machined. Pre- 
cision-made screw and bolt heads, slots 
and head recesses prevent wrench and 
driver slippage. Count, too, the added 
bonus you receive by using fasteners 
that improve product appearance. 

An interesting story on standard 
and special industrial fasteners and 
their profitable applications to your 
needs may be obtained from experi- 
enced Pheoll engineers. Ask these 
men to recommend screws, bolts and 
nuts that will increase your overall 
profits on assembly line work. 


New Books 


continued 


trates; apparent viscosity of lubricating 

greases; acidity of residue from distil- | 
lation of gasoline and petroleum sol. | 
vents; water tolerance of aircraft fuels; 

analysis of 60 octane number isooc- 

tane normal heptane A.S.T.M. knock 

test reference fuel blends by infrared 

spectrophotometry; 1,3-butadiene in 

C, hydrocarbon mixtures by ultra- 

violet spectrophotometry; heptane 

number, kauri-butanol value, and ni- 

tro-cellulose diluting power of hydro- 

carbon solvents 


Survey of Modern Electronics 


PAUL G. ANDRES, Associate Professor 
of Electrical Engineering, Illinois In- 
stitute of Technolog) 522 pages, 
6 x 9 żin. Published by Jobn Wiley & 
Sons, Inc., 440 Fourth Ave., N. Y. 16, 
N. Y. $5.75 

This book is intended to be a text- 
book for a short course in electronics. 
It is based on lecture and classroom 
notes from a condensed one-semester 
and a detailed two-semester course 
given to mechanical, chemical, and in- 
dustrial engineering students to fa- 
miliarize them with the basic principles 
of construction, operation, and appli- 
cation of electron tubes. It demon- 
strates the vital importance of elec- 
tronics in nearly all branches of science 
and engineering. | 

It is assumed that the student has a | 
knowledge of elementary electrical en- 
gineering. However, students who have 
completed courses in physics, d-c fun- 
damentals and a-c fundamentals 
should have little difficulty with 
the- subject. In making a repre- 
sentative survey of electronics the 
emphasis, of necessity, has been placed 


on a descriptive, rather than on a 


mathematical, treatment. Depending 
on the time available for the course 
and on the previous training of the 
students, the more elementary mate- 
rial, or the more elaborate electron- 
tube applications, may be omitted or 
curtailed without loss of continuity 

The required clectrical engineering 
fundamentals are reviewed in many 
ases before discussing the electronic 
devices and circuits on which they are 
based. This approach fixes these prin- 
ciples more firmly in the student's 
mind so that they will be of practical 
aid to him in the future. The descrip- 
tion of nearly every tube is followed 
immediately by one or more practical 
applications. Many of these give de- | 
tailed numerical data; they help the | 
student to obtain more definite con- | 
cents of the equipment. 

Specific applications are selected to 
arouse and maintain reader interest | 
and indicate some of the capabilities | 


DRY — OR SUBMERGED IN 
WATER, GASOLINE OR 
CORROSIVE LIQUIDS 

APPLICABLE OVER A WIDE 
TEMPERATURE RANGE — 
carbonizes EXCELLENT 


Aaa 
CORPORATION 


1012 NEPPERHAN AVENUE, YONKFRS 3, NEW YORK 
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SPECIAL AJAX 
NEOPRENE BUSHED 
FLEXIBLE COUPLINGS 

FOR EXACTING NEEDS 


Processing Plants 
Reduce Down-Time 


Availability of Neoprene 
Bushings on Ajax Flexible 
Couplings is an aid to men 
in chemical, petroleum and 
other processing industries. 

The use of Neoprene Bush- 
ings combines the advantages 
of Ajax resilient, yet positive 
drive with the chemical re- 
sisting characteristics of Neo- 
prene. 


Design engineers have 


learned to automatically 

think of Ajax Couplings as 

the standard. Their 30-year § 

performance record is proof 

of their ability to safeguard \ D i 
{ \ 


bearings, gears, armatures, 
impellers and other costly 
working parts. 
Ajax engineers, both in the 
factory and in the field, wel- A A 
——n n Working Hand-in-Hand With 
hand-in-hand with the men 


responsible for design and in- America's Leading Manufacturers 
stallation of direct-connected 

machines. Ajax Flexible r 

Couplings are available in and Users of Direct-Connected 
standard, bolt-on, brake s 

drum and other types to fit s 

most applications. Write for Mac h A fo ui T h L rty Yea FS..* 


Bulletin 48. 


AJAX FLEXIBLE COUPLING CO. INC. 


WESTFIELD, NEW YORK 
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LEADING MANUFACTURERS BUILD IN THE BIJUR SYSTEM 


boosts production 


Designing an automatic lubricat- 
ing system into a machine doubles 
your prospects for user satisfaction. 


First, maintenance time. is con- 
verted into more time for produc- 
tion. A Bijur-lubricated machine 


oils itself during operation, doing - 


away with wasteful down-time for 
lubrication. 


Next, maintenance costs are cut as 


| LUMBICATIN 


E d od ath 


ROCHELLE 
268 


PARK, 


and cuts maintenance 


effective bearing life is lengthened. 
The Bijur system provides positive 
Meter-Unit control of oil flow at the 
bearings, considerably reducing 
bearing wear. 


When you design that new ma- 
chine, call on the Bijur 

engineer. Meanwhile, for 

further information 

write for “The Travels of 

Modern Lubrication.” 


B The correct 
XII 

EKLU 
individual 


beoring 


NEW JERSEY 


New Books continued 
of electronics. Numerous halftones are 
provided to give the student a general 
idea of the physical size, shape, and 
utilization of electronic equipment 
The final chapters review salient appli 
cations of electronics in instrumenta 
tion, communication, control, and heat- 
ing. They offer practice in the reading 
of circuit diagrams 

Frequently circuits are encountered 
that show interconnection of tube elec- 
trodes; for example, a triode may be 
connected and used as a diode. Tubes 
are sometimes connected in this fashion 
in order to obtain desirable character 
istics The student should be ac- 
quainted with this practice. General 
references in the appendix, and specific 
references and problems located at the 
end of each chapter, are included to 
opportunity for additional 
study. The book should afford an op 
portunity, outside the classroom, for 
engineers and technical men who come 
in contact with electronic equipment 
to acquaint themselves with the basic 
principles af the subject 


provide 


Industrial and Safety Problems 
Of Nuclear Technology 


Morris H. SHAMOS and SIDNEY G 
RorH, Editor: 64x8 in 
Published by Harper & Brothers, 49 
East 33rd St New York 16, N. Y. $4 


An outgrowth of a conference held 
at New York University in January 
1950, on Industrial and Safety Prob 
lems of Nuclear Technology, this book 
contains all the lectures but one that 
were presented at this forum. It is 
the hope of the editors that this vol 
ume will contribute to a better under 
standing of the vast potential of nu 
clear technology and to further efforts 
to make it serve humanity's need 

The subject matter of this book is 
concerned with the multifold applica 
tions of atomic energy to industry, 
agriculture, technology, and medicine 
in general. Part I is devoted to details 
of the organization and operation of 
the United States Atomic Energy Com 
mission. Two lectures in this part, 
"Contracts with the United States 
Atomic Energy Commission", and "Pa- 
tents and Inventions Under Contracts 
of the Atomic Energy Commission", 
are of special interest to engineers. 

In Parts II and III, the fundamen- 
tals of nuclear physics, nuclear appara- 
tus, the radiochemical laboratory, and 
industrial applications. of radioactive 
isotopes are discussed with emphasis 
on the practical aspects of the prob 
lems 

Questions of health hazards, safety, 
and insurance associated with the use 


368 pages, 
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h pays to use your 
custom molders know-how 


say makers of new portable 35mm. slide viewer 


No. I FM in a Series on Plastics Skill at Work... 


PROJECT 


over, condense 
MOLDER USED ADAPTABILITY of Durez 

skillfully. Base is plunger molded low- The FR € 
pressure compound, which flows easily 

in the mold and provides high dimen- a "— 
sional stability. One general-purpose S 
material is used in 3 other pieces; the 

housings for the lens and condenser are ,, MATERIAL: 
plunger molded, and the cover is com- 4 à 
pression molded. 


CUSTOMER 
à New York 


STRAIGHT OPEN AND SHUT dies with i i 
. i Taking a new approach to the possi- 

no cam actions or inserts are used, de- i i i 

spite intricate shapes. Slots underneath bilities inherent in 35mm. color slide 

transverse walls are obtained by locking viewing, both as a hobby and 

out within the cavity itself, or by mold 

ing from 2 sides with a side lockout. 


a mer- 
chandising aid, The FR ( orporation is 
now marketing a compact, inc xpensive 
unit that utilizes the versatile proper- 
ties of Durez phenolic plastics 


Named the Port-a-View, the new 
unit weighs a scant 4 lbs.—- its largest 
parts are Durez. It is easily carried in 
the hand or on a shoulder strap. The 
dark TV-type retlex screen is six inches 

P= square permits viewing by small 
groups in complete daylight. Auto- 
matic feed with storage for 72 slides 
helps make projection "as easy as show- 
ing à snapshot album 

The heat resistance, selt-insulation, 
and easy moldability of Durez materials 


all lend themselves to the requirements 


of FR engineers and their designers. 
Almost no finishing 1s req ured for 


Durez has a "built-in" glossy finish, 
lustrous and lasting 

When it comes to using or consider- 

ing the use of plastics, your custom 

molder may save you much money and 

time. It is wise to call on him before 

your plans become set He knows 

the Durez materials especially well, can 

help you get the most from them in 

design and engineering. Our own 30 

years of specialized experience in de 

iii veloping phenolic materials can always 

Lippincott & Margulies be utilized through our staff of com- 


petent field technicians 


Our monthly ""Durez Plastics News” will S MOLDING COMPOUNDS 
keep you informed of industry's uses of 
INDUSTRIAL RESINS 


Durez. Write, on ofice letterhead, to M 
Durez Plastics & Chemicals, Inc., 2006 v 
Walck Road, North Tonawanda, N. Y. OTECTIVE COATING RESINS 


PHENOLIC PLASTICS THAT FIT THE JOB 
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Cleveland has specialized for 35 years 


in making a few items well— 


70e Qual 


Cap Screws * Set Screws + Milled Studs 


Specialization at “Cleveland Cap” guarantees closer attention 
to accurate production, rigid inspection, and prompt shipment 
(as conditions permit). Our capacity is concentrated on stand- 
ard Cap Screws in an unusually wide range of sizes—all popu- 
lar heads; square head Set Screws, and Milled Studs. We also 
have capacity for producing your special design headed and 
threaded parts by cold extrusion. See your jobber for standard 
items; write us about your "specials." 

THE CLEVELAND CAP SCREW COMPANY 


2917 East 79th Street, Cleveland 4, Ohio 
Warehouses: Chicago + Philadelphia * New York * Providence 


CLEVELAND Tap Quality FASTENERS 





New Books .. ý continded 


of radioactive materials are discussed 
in Part IV. This section is of particu- 
lar interest to casualty and surety un- 
derwriters. 

Several specific technological, safety, 
and insurance problems that confront 
industrial workers in the atomic energy 
field are indicated in two panel dis- 
cussions. 

Twenty-one leaders in the fields of 
industrial development, nuclear re- 
search, radiation medicine, and cas- 
ualty insurance, contribute their spe- 
cialized knowledge to the practical 
discussions of problems linked with 
industrial uses of fissionable material 


Theory of the 


Interior Ballistics of Guns 


J. Corner, MA, Ph.D. Re search Sci- 
entist, British Ministry of Supply. 443 
pages, 5x9 in. Published by John 
Wiley and Sons, Inc., 440 Fourth Ave.. 
New York 16, N. Y. $8. 


A blend of wartime and post-war re- 
search revealed weaknesses in classical 
theory, but Dr. Corner believes these 
weaknesses (for example, a tendency 
to oversimplify the chemical and phy- 
sical processes in the gun) make it a 
valuable introduction to the subject. 

Four types of ballistic systems are 
covered in this book. (1) A simple 
system (R.D. 38). This is very clear 
and particularly valuable as an intro- 
duction but empirical corrections are 
needed to adjust the system to real 
guns. (2) Two more accurate systems 
used in Britain. One is a streamlined 
version of the Charbonnier approach; 
the other is a simpler method giving 
an explicit solution. Neither needs 
large empirical corrections. (3) Clem- 
mow's methods. Dr. Corner presents 
this system in a version suitable for 

ractical work. (4) Methods that can 
Ee applied to newer types of guns 
recoilless guns, high-low pressure guns, 
and tapered.1 bore guns. 

At least one method of each type is 
described in sufficient detail for the 
reader to start using it. Dr. Corner 
supplies the necessary tables and ex- 
plains how the different methods are 
related. 

Although this book takes advantage 
of the simplicity of the classical theory, 
its viewpoint is one only recently de- 
veloped. Advanced physical research 
techniques have shown the complexity 
of the physical and chemical processes 
within a gun. The result is that the 
approach taken to interior ballistics 
has changed completely. Many ideas 
that were thought to be basic are now 
known to be only empirical approxima- 
tions. The present work takes into ac- 
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count these striking discoveries. The 


most modern ballistic methods are pre- 4 
sented along with the best of the * 
old methods. Much complicated math- 

ematics, which filled earlier books on 

the subject, has been stripped away 


since it was based on many physica! Manvfa 


assumptions that we now know to be 


cturers Who Use 


over simplified All Shapes and Sizes of 


CECHANICAL STEEL TUBING 


Metalworking Lubricants 


E. L. H. BASTIAN, staff engineer, Shell 
Oil € 357 pages, 6 x 9 in. Pub- 
hed by McGraw-Hill Book Co., 330 
í2nd St., New Y orb 18, N. Y. $6 


Main emphasis in this book is on aS z "or Mechanical Use 
u | aed 


the lubricants used in metalworking 7 Ta Minimum wai 
processes, but it also covers the dif- : — —P24U98 | otia: drm 
ferent types and applications of lubri 3 Z 257 Ww. GAUGE 
cants for many classes of machinery. 

Much practical information is pre 
sented covering the nature and formu 
lations of metalworking lubricants, 
the properties affecting their per- 
formance is specific operations, their 
use in the plant, and procedures for 
maintaining efhciency of these lubri 
cants under operating conditions. Nu- 
merous recommendation charts and 
tables are included 

Some space is devoted to the selec 
tion and application of machine lubri 
cants such as bearing and gear oils 
greases and hydraulic fluids. 

The appendixes, charts, tables and 
illustrations afford easy reference for 
the reader and amply supplement the 
contents. The scope of the subject 
matter presented is indicated by the 
chapter headings. These include: 
Types of metalworking lubricants, 
cutting fluids, drawing fluids and 
compounds, extrusion and extrusion 
lubricants, mold coatings, forging and 
forging lubricants, rolling oils, metal- 
coating processes, heat-treating quench- 
ing and tempering mediums, machine 
tool lubrication, application of lubri- 
cants, lubricant quality control, and 
lubricant test methods and specifi- 
ations 


Plant Engineering Handbook 
WILLIAM STANIAR, Editor-in-Chief THE STANDARD TUBE CO. 


6 x 9 in., 2,000 pages. Published by E 

McGraw-Hill Book Co., 330 W. 42nd VT eae Michigan 

St. New York 18.N.Y. 815 ABOVE CHART COVERS p 

N ae — ROUND CARBON STEEL Welded Tubing Fabricated Ports 
There is the ever increasing trend TUBING . . . . 


toward specialization; and now here . 

is a handbook for plant engineers EQUIVALENT SQUARES, 
Actually such data can be obtained ——— aaa 
from other sources. However, having ALSO AVAILABLE 

it in one volume should be of con- 

siderable benefit to those engineers 

who are confronted with the very 
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MALL TOOL KIT 
Saves Man Hours 
6 Ways 


Tools included in Kit May Be Purchased Separately At These Prices 
V4" Drill 2500 rpm $80.00 


Ya" Drill 950 rpm $115.00 


b 


o 


Sander 4800 rpm $90.00 7 
ALLE SW 


e 
» ni 

Polisher 950 rpm $115 eme" 

= 

et M 


pneumatic kit meets 
most tool room needs 


Six different tools 
to save man hours and work 
doing many jobs with this Mall 
Pneumatic Tool Kit. Switch 
from one tool to another in a 


eeeeeveevevee eee eee e eae e eee e eee? 


six ways 


matter of seconds. One power- 


ful, four vane, rotary type 
motor serves all attachments 
Has built-in, automatic oiler 
and speed regulator. A must in 
plants where inflammable or 


explosive materials are present. 


180 


We. 24600 Prewmatic Kit 
F. 0. 8. CHICAGO 
Complete as Shown 


end me free liter 
"INEUMATIC TOOL 


ild like a free der 


Dept 


State 


————— l 


POWER 
: TOOLS 


Put POWER into MANPOWER 


Manufacturers of over 1000 Tools for a Million Jobs 


New Books continued 


diversified problems of organization, 
design and 

plants. 
This book has 


which should interest product design 
engineers 


operation of industrial 


several sections 
Beginning with chapters 
on Industrial Costs and Management, 
there are the usual subject material 
on Building Construction and Power 
Plants interesting dis- 
cussion on the design and construc 
tion of gas turbines for 
and aircraft applications 


There is an 


industrial 
Along with 
Welding, one section is devoted to 
industrial piping methods 
of industrial instrumentation and con- 
trol are fully discussed. Mechanical, 
Electrical and Hydraulic Power Sys 
tems are covered in separate sections 
The important 


Various 


subject of materials 
handling and conveying are described 
fully along with the problems of in 
lustrial packaging 

In addition to an excellent section 
on Nomographic Charts, th« 


of vibration and noise 


subject 
elimination 
Prepared by 
ind diversified group of 
broad training and 
5ook should prove 


reference purpose s 


ar discussed 


a large 
1 


men with 
experience, this 


quit« useful for 


Engineering Hydraulics 


Edited b) 
Fluid 

I wa In toe 
State U 
1039 ft 
John Wile 
N. ¥. $15 

Although American technical litera- 
ture is replete with contributions to 
the applied science of hydraulics, this 
ountry had still produced no compre- 
hensive reference volume on the sub- 
ject as the first half of the century 
neared an end, For the detailed prin- 
ciples of analysis required in many 
design problems, hydraulic engineers 
had recourse only to college textbooks, 
handbooks, and office manuals, or to 
such foreign works as Forchheimer's 
Hydraulik, Gibson’s Hydraulics and 
Its Applications, and perhaps Fla- 
mant’s Hydraulique. Extensive trea- 
tises on hydraulic engineering had been 
written in the United States, but none 
is a thoroughgoing presentation of en 
gineering hydraulics in its own right 

As the fourth in its series of trien 
nial hydraulics conferences, therefore, 
the Iowa Institute of Hydraulic Re 
search arranged a group of technical 
sessions with the specific aim of bring 
ng such a book into existence. On the 
preliminary discussions, the 


senior staff of the Institute divided the 


basis of 


* 


Important 


SAVINGS 


to VOLUME users 
of small parts 


thanks to 
MULTI-SW AGE 


If you need small tubular metal parts 
like these in large VOLUME, Bead 
Chain’s MULTI-SWAGE Process can 
mean important savings to you. 


Much Cheaper Than Solid Pins 


Many prominent users of solid pins for 
electronic and mechanical purposes 
have cut costs by switching to Multi- 
Swaged tubular pins . . . without sacri- 
ficing strength or accuracy. 


Typical Applications— 


As terminals, contacts, bearing pins, 
stop pins, male-female connections, etc., 
in a wide variety of products such as 
Business Machines, Ventilator Louvres, 
Toys, Radio and Television Apparatus, 
Terminal-boards, Electric Shavers, 
Phonograph Pickups, etc. 


Send part (up to !4" dia. and to 1!4" 
length) and your specs for a quotation 
or write for DATA BULLETIN. 


® 


me BEAD CHAIN ~re. co 


2 Mountain Grove St., Bridgeport 5, Conn. 
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Gehl Harvesters and Hammer Mills are famous 
for their efficiency, ragged construction and con- 
tinuous heavy duty service. By skillful designing 
for retaining rings Gehl Bros. Mfg. Co. of West 
Bend, Wisconsin saves metal, money and time. 
Perhaps you can too. 

Hundreds of machines and products can and 
should be redesigned to take advantage of these 
inexpensive, yet highly efficient, artificial 
shoulders. Retaining rings are certain to save 
man hours as well as material. 


To offset the rising costs of so many things 
here is one sure way to increase your margin 
of profit. 

Don't cut down large shafts to make your 
shoulders— it's needless waste. Groove all shafts 
and housings and use these high grade steel 
rings. 

Examine your machines and products today, 
and send for a descriptive folder of our many 
types of retaining rings. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, N. J. 
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LONG LIFE 
MOISTURE TIGHT 
m INSULATION 


WITH BI-SEAL 
SELF-BONDING 
POLYETHELENE 
BASE TAPE 


Forms into a solid mass as insula- 
tion and produces moisture tight 
seals by means of gasketing ac- 
tion on all materials. 


CHECK THESE EXCLUSIVE FEATURES: 


~ Fuses into a non-laminar homogeneous 
mass. 


w Excellent dielectric characteristics. 


Ca A perfect moisture barrier and corona re- 
sistant. (Can be applied at —30° F.) 
Prolonged ageing without deterioration. 


~ Will not corrode metals. 


w Easy to apply—conforms readily to odd 
contours. 


w S. 1. C. 2.12, P. F. .0004 (2 10 m.c. 


FEW OF THE MANY Bi-SEAL APPLICATIONS: 
Torroids — Coils Yokes 
—Antennas 


Electroplating. Masking surfaces of external re 
cessed diameters. Clean edges eliminate the need 
of lacquers. 

End Sealing for Cables 

Electrical Insulation 
sion 


— Resistors Deflection 


High Frequency—High Ten 


BI-SEAL is suggested as an underwater sealing | 


mechanism both for dielectric aid hermetic seal 
ing 


SEND TODAY FOR FREE SAMPLES 


BISHOP MANUFACTURING CORPORATION 
254 West 3ist Street, New York !, N. Y 
Please rush BI-SEAL Data 


Mr 
Title 
Company 


Address 
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New Books continued 


field into thirteen interrelated subjects, 
and, guided by advice from its Board 
of Consultants, in 1947 invited author- 
ities on the various subjects to prepare 
papers representing consecutive chap 
ters of the book. 

Throughout this collaborative un- 
dertaking, a concerted effort has been 
made to produce the type of publica- 
tion originally proposed: an authori- 
tative and up-to-date treatise on engi- 
neering hydraulics. Although the vol- 
ume may well be used in many gradu- 
ate courses, and although it most as- 
suredly contains a wealth of factual in- 
formation, its primary purpose is not 
that of either a textbook or a hand- 
book. Neither is it intended to pro- 
vide an exhaustive treatment of any 
particular phase of the subject. The 
specific aim has been to present as 
clear and comprehensive a treatment 
of every phase as either the general 
engineer or the specialist in another 
phase may require for reference 

Partial listing of chapters and au- 
thors is as follows: Fundamental 
Principles of Flow—Hunter Rouse, 
Hydraulic Similitude—J. E. Warnock, 
Flow Measurement—]. W. Howe, 
Hydrology—G. R. Williams, Steady 
Flow in Pipes and Conduits—V. L 
Streeter, Surges and Water Hammer 
]. S. McNown, Wave Motion—G. H 
Keulegan and Hydraulic Machinery 
James W. Daily 


Practical Design of 
Manufacturing Tools, Dies, 
And Fixtures 


Prepared under ASTE 
Book Committee, Eowarp W. ERNs1 
Chairman; FRANK W. Curtis, Vice 
Chairman; FRANK W. Witson, Edi- 

r-in-Chief, 229 pages, 6 x 9 in. Pub- 
lished by McGraw-Hill Book Co., 330 
W. 42nd St, New York 18, N. Y 


$2.75 


supervision of 


To meet the demand for specialized 
information on cutting-tool design and 
fixtures, five sections on the subject 
have been lifted from the "Tool En 
gineers Handbook" and presented in 
tact in this compact manual 

The text includes 
tools, punches and dies, jigs and fix 
tures, master tooling, and limited 
production tooling. Each topic is 
treated exhaustively. For example, the 
chapter on jigs and fixtures includes 
sketches and discussion of good and 
bad locating methods, centering de- 
vices, clamping means, universal po- 
sitioning devices applicable to most 
machine tools, ways to minimize tool 
breakage, standardized jig and fixture 
parts, ejectors, foolproofing, etc 


covered cutting 


D t 


SILICONE BASE 
SPP gn ga eit 


" 


The Vapor Clarckson Steam 
Generating Unit is a case 
in point — 


Yr This unit has inside temper- 
atures of up to 3,000° (F.) and 
develops full capacity in two 
minutes to deliver 1,000,000 
b.t.u. A rugged finish is neces- 
sary to protect it not only 
against heat, but also against 
the corrosive and deteriorating 
influences of dirt, grime, oil, 
and climatic elements. SICON 
Aluminum is used because it 
answers these exacting require- 
ments. Due to its quick drying 
it can be handled minutes after 
application. Write today for 
latest tech data describing many 
other SICON applications. 


Sicon 


one-Base Finish is 





monufactured exclusively by 


MIDLAND 


INDUSTRIAL FINISHES CO. 


Waukegan 
EN'AMELS 


Illinois 
NTHETICS 


LACQUERS ARNISHES 
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Typical “ground all 
over” series 1600 
“precision” bearing. 


Typical “unground 
series 3000 "preci- 
sion type" bearing 


X sed f 


a= 
Yes, the bearings illustrated are identical, / wed * NY 
except for degree of precision. Because of ver^ N 
the precision differences, there is a substan- m v 
tial difference in cost... NICE can provide \ 2 
bearings incorporating any degree or com- 
bination of precision features between the 
higher priced "ground all over" series 1600 
and the low cost "unground" series 3000. 
The speciflc requirements of your particular appli- 
M cation should determine the precision features of 
the bearing you use. WHAT PRICE ARE YOU 
PAYING FOR PRECISION? ARE YOU BUY- 
ING MORE PRECISION THAN YOUR 
BEARING APPLICATION REQUIRES? 


Propucr ENGINEERING June, 1951 





putuu 
BETTER zu D 


This taxi meter ratchet gear is made of powder metal by the Bound Brook 
Oil-Less Bearing Company, Bound Brook, N. J., from their POWDIRON 
(90% iron, 10% copper). Originally this part was produced as a cut gear; more 
recently as a die cast gear. The die casting proved too soft in application . . . the 
ends of the gear teeth wore considerably and deformed under slight impact loading. 


The powder metal ratchet gear which actuates the dollar-and-cents indexing dial with- 
stands the impact loading caused by the solenoid action in the taxi meter. 


Powder Metallurgy offers many definite advantages for this part... (1) a cost saving of 
approximately 75% over cut gears; (2) better physical characteristics than the die-cast gear; 
(3) uniform tooth form smooth and quiet in performance; (4) low cost reproduction of 
difficult tooth angle; (5) closer tolerances than the die casting can hold; (6) freedom 
from deformity in service. 


Simple gears as well as compound gears are adapted 
for powder metal production. If you use gears 
in quantity, Stokes can advise you if powder 
metallurgy offers production savings for 
you ...even though we do not make 
powder metal parts... only the 

presses for producing ib TES 

the parts. : aie Molding ? sse 


i cessi Water Stills ; 
ye copie TS tte... 


F. J. STOKES MACHIN 


F. J. Srokes Macuine Co. [} Our gears or blueprints are attached, together 


100 TaBoR Roap 
PHILADELPHIA 20, Pa 


NAME-—— 


COMPANY 


ADDRESS 


with production requirements, for your analysis. 


] Tell us more about powder metal parts production. 


TITLE 
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V-Belt Drive for GANGSAWS 


Designed by 
Gates Engineers 
e 


A large maker of gangsaws said to 
Gates Engineers, "If you can design a V-Belt drive to 
handle the fluctuating load on a gangsaw, we can dis- 
card the long and troublesome flat belt that we have 
always thought we had to use.” 


The reasons for his statement are quickly told:— 

A gangsaw (or Swedish type Gang Mill) consists 
essentially of several saw blades mounted in a. heavy 
steel frame or "sash" that moves rapidly up and down 
like a monster jig saw. This sash may weigh a ton or 
more—yet it makes about five 24-inch up and down 
strokes per second! 

On the up strokes, the saws have no cutting load 
on them. But on the down strokes they must often slash 
a log up to 36” diameter into 2” planks. This great un- 
balance in load between the wp and the down strokes 
has heretofore defeated all efforts to apply a V-Belt 
Drive to saws of this type. 

After thoroughly analysing the fluctuating load 
on gangsaws, Gates Engineers recommended very minor 
changes in design which would permit the application 
of V-Belts and—what is of utmost importance to you— 


"nore DRE 


3INEERING 


IN ALL INDUSTRIAL CENTERS 


Hose V- Belts 
Molded Rubber Goods 


for Industry 


PRopucr ENGINEERINC JUNE 


V-BELT DRIVE 


: COMPACT — ONLY 5' CENTERS 


they were able to write down in advance the exact spec- 
ifications of the V-Belt Drive that has very successfully 
handled this extremely difficult assignment. 


This pre-solution of drive design problems is pos- 
sible because Gates operates the largest V-Belt testing 
Laboratories in the World—and Laboratory findings 
are carefully checked by tests made under actual field 
conditions. Finally, the results of these exhaustive tests 
are immediately reduced to usable data for the design 
of V-Belt drives to perform whatever task may be re- 
quired. 

Phone a Gates Field Engineer 


If you have a difficult drive to design, or if some 
drive in your plant is giving trouble, or if you only 
want to be sure what size and construction of V-Belts 
will give the most efficient and the lowest cost service 
on any particular drive—you have only to phone a 
Gates Field Engineer, always near you in all industrial 
centers. 

Just look in your phone book under “Gates Rub- 
ber." A Gates Field Engineer will come right to your 
plant and put at your service the full benefits of Gates 
V-Belt knowledge and experience without the slightest 
obligation! 
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Synchronous Motors 
for Power Factor Correction 


REDUCE MAXIMUM CURRENT DEMAND 


Century high speed synchronous motors are available in sizes from 25 to 
250 horsepower, unity power factor—and 20 to 200 horsepower, 
.8 power factor—to meet the requirements of power factor correction. 


Century Electric Company 
is celebrating its 50th year 
in the electrical industry 


SPECIFY 
CENTURY MOTORS 
FOR ALL YOUR 
ELECTRIC POWER 
REQUIREMENTS 


eu 


AS 


These motors are available without exciters when another source of 
direct current is available for excitation. 


Century Synchronous motors are especially suitable for such applications 
as blowers, fans, centrifugal pumps, and similar equipment that operates 
continuously at uniform load. 


The complete line of Century motors includes a wide range of types and 
kinds from 1/6 to 400 horsepower—single phase, polyphase and 
direct current. 


CENTURY ELECTRIC CO., 1806 Pine St., St. Louis 3, Missouri 
Offices and Stock Points in Principal Cities 


ALTERNATING CURRENT MOTORS DIRECT CURRENT MOTORS MOTOR GENERATOR SETS 
POLYPHASE 1/6 to 300 H.P. AC to DC, AC to AC 

Squirrel Cage Induction — 1/6 to 400 H P DC to DC, DC to AC 

Wound Rotor Motors—1 to 400 H.P. * GENERATORS 

n r HP Open Protected, Splash Proof, Totally Enclosed 

a S on. AC, 3 to 250 KVA Fan Cooled, Explosion Proof ! 
Split Phase Induction —1/6, 1/4, 1/3 K.P Ball Bearing motors are factory lubricated for sev- 
Capacitor—1 /6 to 20 H.P GEAR MOTORS eral years’ normal service. Bearing housing con 


Repulsion Start, Brush Lifting, Induction struction permits easy re-lubrication when unusual 
1/2 to 20 H.P. 1/8 to 1-1/2 HP. service demards it 
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The problem was... 


How to get extra copies 


of blueprints- 


A case history based on the experience of the American 
Brake Shoe Company, Kellogg Division, Rochester, N. Y. 


The blueprints (and direct-process prints) submit- 
ted by customers placing machining orders used to 
be a problem for the Kellogg Division, American 
Brake Shoe Company. 


Invariably, prompt delivery was requested. But ... 
before production could begin, extra copies of each 
customer-print were needed. Being semi-opaque, 


these prints could not be used as print-making mas- 
ters in Kellogg’s direct-process machine. How, then, 
could the extra copies be obtained in the shortest 
time . . . and at the lowest cost? 


Kodagraph Autopositive Paper was the answer. 


Now...extra copies are made quickly... economically 


With Kodagraph Autopositive Paper, Kellogg reproduces 
the blueprints, direct-process prints, and other types of 
“originals” directly ... quickly obtains the print-making 
masters that are needed so urgently. 


The operation is simple ...is performed under ordinary 
room light. Autopositive Paper is exposed in contact with 
the customer's print in Kellogg's direct-process machine. It 
is then processed in standard photographic solutions. The 
result is a sparkling, long-lasting, highly legible photographic 
reproduction — dense blacks, clean whites— on a durable, 
evenly translucent paper base. From this Autopositive inter- 
mediate, the required number of extra copies can be turned 


out...at practical, uniform machine speeds. 


Kodagraph Aufoposiiive Paper 


“THE BIG NEW PLUS” in engineering drawing reproduction 
MAIL COUPON FOR FREE BOOKLET — 


EASTMAN KODAK COMPANY 
Industrial Photographic Division, Rochester 4, N. Y. 


Gentlemen: Please send me a copy of your illustrated booklet 
giving all the facts on Kodagraph Autopositive Paper. 


@ it enables you, or your blue- 
printer, to produce photo- 
graphic intermediates 
directly, at a new low cost, 
without an extra step. 

@ it enables you to protect valu- 
able originals from wear and Name 
tear. 

@ It gives you photo-lasting file 
copies. 

@ Itrestores old, worn drawings 

. reproduces opaques. 


Position 
please print) 


Company 
Street 


City 
TRADE-MARK 





Where locating to split 
thousandths is involved 
you get perfect alignment 
with fast disassembly and 
reassembly with Allens 
made of heat treated 
alloy steel and held under 
a maximum of 8 RMS 
micro-inch finish. 


*Standard either in .0002 or 
.001 oversize 


It's easier! quicker! 
| to select the RIGHT 
| MATERIAL 


‘for your purpose 
|j. What is it? 


| € What are its properties 
and uses? 


€ How does it compare 
with similar materials ? 


This book tells you !'—saves 
you endless time—eliminates 
error—in looking up and Encyclopedia | 
choosing materials for 
manufacturing, construc- 


tion, engineering, chemical PURCHASING 
processing, etc. Years of AGENTS | 


work have gone into select- 


ing only the most perti ENGINEERS 
nent facts about some 8800 EXECUTIVES 


materials, and presenting 


them in simple, compact DESIGNERS 


form. 


for 


Just Published—7th Edition 


MATERIALS | 


| 


HANDBOOK 


By GEORGE S. BRADY 
879 pages, 6x9, $8.50 


Use this handbook for preliminary survey when | 
you need materials. Easy to consult; written as 
non-technically as feasible. Gives the most help- 
ful facts on kinds, characteristics, comparative | 
data, sources, substitutes, adulterants, and uses 
for thousands of natural and synthetic materials. 


now covers 


8800 MATERIALS 
in such groups as 


Abrasives Industrial and Plating 
Aircraft Metals Chemicals 
Bearing Metals I ror 
Brasses, Bronzes Lubr 
Building Materials Metal Gri 
Corrosion-resistant Min 
Alloys 
Cupro-nickel Alloys buina Ciasne Waina 
Fabrics, Leathers, af th M tal 
Orgar Materials — M UM — 
Fibers efractories, Heat 
Finishing Materials " 
Pigments, Solvents 
Foundry Materials 
Heat-treating Materials 


SEE THIS BOOK 10 DAYS FREE 


McGraw-Hill Book Co. 
330 W. 42nd St., NYC 18 
Send me the Seventh Edition of Brady's 
RIALS HANDBOOK for 10 days 
approval. In 10 days I w r 
few cents for de 
(We pay for del 
e return pri 


1 
erals 


One of the important 


reasons why he received 
his franchise, was his high 
reputation for alert cus- 
tomer service. He main- 
tains the most complete 
stocks possible, to assure 


immediate delivery. 
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For variable pressures up to 3000 p.s.i.... 


HELE-SHAW 


THE FAMOUS HELE-SHAW is a radial-piston variable 
displacement fluid power generator. It is remarkably easy 
to apply to the machine it serves . . . may be installed on 
or near the machine, remote from it, or incorporated as 
an integral part of the design. 

In the Hele-Shaw pump, pressure and reversal of flow 
are controlled directly at the pump. Discharge is infinitely 
variable from zero to maximum . . . and can be reversed 
instantaneously or gradually. Capacities range from 3X to 
50 g.p.m. and upward. 


For pressures up to 5000 p.s.i.... 


HYDRAMITE 


THE HYDRAMITE is a radically new radial-piston con- 
stant displacement fluid power generator . . . has an over- 
all efficiency of 85% without supercharging. Direct-driven 
through a flexible coupling, Hydramite rotates in either 
direction . . . can be foot, flange or face mounted. It is 
available in 3, 5, and 10 g.p.m. oil capacities. 

Products of American Engineering Company, the 
Hele-Shaw and Hydramite Pumps are outstanding in 
their respective high pressure ranges . . . bringing users 
top efficiency and economy on a vast and growing variety 
of hydraulically-operated equipment. Mail coupon for 
full information. 


American Engineering Company 


2501 Aramingo Avenue, Philadelphia 25, Pa. 
Gentlemen: [] Kindly send me complete information 
about the new HvpRAMrTE. [] Hele-Shaw. 


C O mM »F"A NY a —— ÁsÉEÉKÁ0 


PHILADELPHIA 25, PENNA. Company. 


Power, Taylor and Perfect Spread Stokers, Marine x 
Deck Auxiliaries, Lo-Hed Hoists, Lo-Hed Car Pullers City Zone. State 


AE Products include: Hydramite and Hele-Shaw Fluid Address 4 
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REDU 


Century Electric Company 


is celebrating its 50th year 


in the electrical industry 


SPECIFY 
CENTURY MOTORS 
FOR ALL YOUR 
ELECTRIC POWER 
REQUIREMENTS 


Ci 


As 


Synchronous Motors 
for Power Factor Correction 


CE MAXIMUM CURRENT DEM 


Century high speed synchronous motors are available in sizes from 25 to 
250 horsepower, unity power factor—and 20 to 200 horsepower, 
.8 power factor—to meet the requirements of power factor correction. 


These motors are available without exciters when another source of 
direct current is available for excitation. 


Century Synchronous motors are especially suitable for such applications 
as blowers, fans, centrifugal pumps, and similar equipment that operates 


continuously at uniform load. 


The complete line of Century motors includes a wide range of types and 
kinds from 1/6 to 400 horsepower—single phase, polyphase and 


direct current. 


CENTURY ELECTRIC CO., 1806 Pine St., St. Louis 3, Missouri 


ALTERNATING CURRENT MOTORS 
POLYPHASE 
Squirrel Cage Induction — 1/6 to 400 H P 
Wound Rotor Motors—1 to 400 H.P 
Synchronous Motors— 20 to 250 H.P 
SINGLE PHASE 
Split Phase Induction—1 /6, 1/4, 1/3 HP 
Capacitor—1/6 to 20 H.P 


Repulsion Start, Brush Lifting, Induction 
1/2 to 20 H.P. 


Offices and Stock Points in Principal Cities 


DIRECT CURRENT MOTORS MOTOR GENERATOR SETS 
1/6 to 300 H.P AC to DC, AC to AC 
DC to DC, DC to AC 
GENERATORS Open Protected, Splash Proof, Totally Enclosed 
n Pr ed, sh Proof, Tota nclose 
D Fan Cooled, Explosion Proof , 
Ball Bearing motors are factory lubricated for sev 


eral years’ normal service. Bearing housing con 
GEAR MOTORS struction permits easy re-lubrication when unusual 
1/8 to 1-1/2 HP. service demand: it 
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The problem was... 


How to get extra copies 4 
of blueprints — | 


/ & 


Es 
ues 
A case history based on the experience of the American ree ER 
Brake Shoe Company, Kellogg Division, Rochester, N. Y. se nr si 
a RE 


The blueprints (and direct-process prints) submit- 

ted by customers placing machining orders used to 

be a problem for the Kellogg Division, American these prints could not be used as print-making mas- 

Brake Shoe Company. ters in Kellogg's direct-process machine. How, then, 
Invariably, prompt delivery was requested. But ... could the extra copies be obtained in the shartest 

before production could begin, extra copies of each time ... and at the lowest cost? 


customer-print were needed. Being semi-opaque, Kodagraph Autopositive Paper was the answer. 


Now... extra copies are made quickly... economically 


With Kodagraph Autopositive Paper, Kellogg reproduces 
the blueprints, direct-process prints, and other types of 
“originals” directly . . . quickly obtains the print-making 
masters that are needed so urgently. 


The operation is simple. . . is performed under ordinary 
room light. Autopositive Paper is exposed in contact with 
the customer's print in Kellogg's direct-process machine. It 
is then processed in standard photographic solutions. The 
result is a sparkling, long-lasting, highly legible photographic 
reproduction — dense blacks, clean whites— on a durable, 
evenly translucent paper base. From this Autopositive inter- 
mediate, the required number of extra copies can be turned 
out... at practical, uniform machine speeds. 


Kodagraph Autepostiive Paper 


“THE BIG NEW PLUS” in engineering drawing reproduction 


MAIL COUPON FOR FREE BOOKLET — 
@ it enables you, or your blue- 


: EASTMAN KODAK COMPANY 
printer, to produce photo- E = aaa 
graphic intermediates Industrial Photographic Division, Rochester 4, N. Y. 
directly, at a new low cost, Gentlemen: Please send me a copy of your illustrated booklet 
without an extra step. giving all the facts on Kodagraph Autopositive Paper. 
@ it enables you to protect valu- 


able originals from wear and Name 


Position 
lease print) 
tear. - : 





@ It gives you photo-lasting file Company. 
copies. 
@ Itrestores old, worn drawings Street — 


. reproduces opaques. 
o ————————————— 


TRADE-MARK 





PRODUCT DESIGN STUDIES € NO. 30 


Redesign to Cast-Weld Construction 
Cut Costs About 15%... 


This 600-pound tripod, used on coilers for rolling 
mill machinery, had been produced as a fairly 
intricate one-piece steel casting. Conversion to cast- 
weld construction, with four steel castings welded 
together, made core boxes and cores unnecessary 
and substantially reduced pattern costs. The saving 
resulting from this conversion was about 15%. 
* * * 


Conversion of some of your parts to foundry 
engineered cast-weld assemblies and foumdry 
engineered steel castings — through close coopera- 
tion of your engineering department and the 
steel foundry — may result in more production, 


920 Midland Building 


of better quality, in less time and with less metal. 


Your steel foundry representative will welcome an 
opportunity to make available to you his company's 
long experience plus the full results of the develop- 
ment and research program carried on by the Steel 
Founders’ Society of America. 


An Urgent Message About Scrap... 


There is a serious shortage of iron and steel scrap. Your com- 
pany can help insure the continued high production of all 
metal products by getting your scrap into the hands of your 
scrap dealer. Will! you do what you can to help . . . now? 


Cleveland 15, Ohio 
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Will Reduce the Size, Complexity and 
Operating Cost of Your Equipment 


A most unique application of Boyle’s Law is revolu- 
tionizing the design of power-driven equipment. In one 
industry after another, Greer Accumulators have accom- 
plished seemingly impossible reductions in the size and 
complexity of equipment 


Ihe Greer Accumulator consists simply of 2 rubber 
bag permanently precharged with gas, enclosed within a 
steel chamber which stores hydraulic fluid against the 
pressure in the bag. The accumulator can store the energy 
from a fractional horsepower motor and deliver an inter- 
mittent hydraulic thrust up to 100 hp or more. 


Whether or not you use hydraulics to power your 
equipment, you Owe it to yourself to find out what Greer 
Accumulators can do. The organization that developed 
this light, simple, efficient, trouble-free accumulator and 
pioneered its use throughout industry will gladly consult 
with you on possible application to your equipment. 


Greer Bulletin 300 is full of engineering data and cir- 
cuits showing use of Greer Accumulators for auxiliary 
power, leakage-volume pressure compensation, and for 
operation of secondary circuits. Send for a copy with our 
compliments. 


GREER HYDRAULICS INC. 
458 18th STREET * BROOKLYN 15, N. Y. 


Sales Representatives in All Principal Cities 
District Office: 407 South Dearborn Street, Chicago 5 


The nation's basic industries use Greer Accumuloctors 


= 4 
e» 62 


MACHINE TOOLS $T'EEL. PROCESSING MILITARY EQUIPMENT FARM EQUIPMENT 
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The Idea 
in a Nutshell 


U. 9. PATENTS 
UNDER 
OLEAR LICENSES 


From Pump 


To Reservoir To Work 


Hydraulic fluid from small pump flows through 
Relief Valve (1) and Unioading Valve (2), and 
is stored in Greer Accumulator (3) There 
energy piles up for intermittent discharge to 
work through Selector Valve (4) When ac- 
cumulator is charged, oil is bypassed through 
Valve (2) to reservoir at no pressure 


ACCUMULATORS 


Power Your Equipment 
More Economically 





Where locating to split 
thousandths is involved 
you get perfect alignment 
with fast disassembly and 
Allens 
made of heat treated 


reassembly with 
alloy steel and held under 
a maximum of 8 RMS 
micro-inch finish. 


*Standard either in .0002 or 
.001 oversize 


It's easter! quicker! 
to select the RIGHT 
| MATERIAL 


| 

for your purpose 

| @ What is it? 

| @ What are its properties 
and uses? 


@ How does it compare 
with similar materials ? 


This book tells you !—saves 

you endless time—eliminates A | 

error—in looking up and 
materials for 

manufacturing, 


Encyclopedia | 
for 
PURCHASING 
AGENTS 
ENGINEERS 
EXECUTIVES 
DESIGNERS 


choosing 
construc- 
tion, engineering, chemical 
processing, etc. Years of 
work have gone into select- 
ing only the most perti 
nent facts about some 8800 
materials, 


them in 


and presenting 


simple, compact 


form. 


Just Published—7th Edition 


MATERIALS | 
HANDBOOK 


By GEORGE S. BRADY 
879 pages, 6x9, $8.50 


Use this handbook for preliminary survey when 


you need materials. Easy to consult; 
non-technically as feasible. 
ful facts on kinds, 
data, sources 


written as 
Gives the most help- 
characteristics, 
substitutes, 
for thousands of net 


adulterants, and uses 


ural and synthetic materials. 


now covers 


8800 MATERIALS 


in such groups as 


Abrasives Industrial 
Aircraft Metals Chemic: 
Bearing Metals I: and Iron All 
Brasses, Bronzes Lubricants, Oils, Greases 
Building Materials Metal Gr ips 
C TOS n-resistant Minerals 

Alloys Molding Materials 


Cupro-nickel ys sins, Gums, Waxes 
Fabrics, Leathers, s of the Metals 


Heat 


Organic Materials ) 
Fibers etractories 
Finishing Materials Insulators 
Pigments, Solven Steels anc 
Foundry Materials Woods 
Heat-treating Materials White Metals 


SEE THIS BOOK 10 DAYS FREE 


McGraw-Hill Book Co. 

330 W. 42nd St., NYC 18 
Send me the Seventh Edition o 
RIALS HANDBOO 

approval. In 10 da 

few cents for delivery, or ret 
We pay for delivery if you remit 
same return privilege 


ol Materials 


(Print 


comparative | 


Propuci 


One of the important 


reasons why he received 
his franchise, was his high 
reputation for alert cus- 
tomer service. He main- 
tains the most complete 
stocks possible, to assure 


immediate delivery. 
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For variable pressures up to 3000 p.s.i.... 


HELE-SHAW 


THE FAMOUS HELE-SHAW is a radial-piston variable 
displacement fluid power generator. It is remarkably easy 
to apply to the machine it serves . . . may be installed on 
or near the machine, remote from it, or incorporated as 
an integral part of the design. 

In the Hele-Shaw pump, pressure and reversal of flow 
are controlled directly at the pump. Discharge is infinitely 
variable from zero to maximum . . . and can be reversed 
instantaneously or gradually. Capacities range from 3X to 
50 g.p.m. and upward. 


For pressures up to 5000 p.s.i.... 


HYDRAMITE 


THE HYDRAMITE is a radically new radial-piston con- 
stant displacement fluid power generator . . . has an over- 
all efficiency of 85% without supercharging. Direct-driven 
through a flexible coupling, Hydramite rotates in either 
direction . . . can be foot, flange or face mounted. It is 
available in 3, 5, and 10 g.p.m. oil capacities. 

Products of American Engineering Company, the 
Hele-Shaw and Hydramite Pumps are outstanding in 
their respective high pressure ranges . . . bringing users 
top efficiency and economy on a vast and growing variety 
of hydraulically-operated equipment. Mail coupon for 
full information. 


A m= 


American Engineering oe 
i 


2501 Aramingo Avenue, Philadelphia 25, Pa. 
Gentlemen: [Q] Kindly send me complete information 
about the new HvpnaMrrE. [] Hele-Shaw. 


CO MPAN Y 


FEL ospiti epa tpe PES NE 
PHILADELPHIA 25, PENNA. Company. 


Power, Taylor and Perfect Spread Stokers, Marine , 
Deck Auxiliaries, Lo-Hed Hoists, Lo-Hed Car Pullers City. Zone State. 


AE Products include: Hydramite and Hele-Shaw Fluid T aaa f 
592 
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O 
Production Increased 103 
ce 


€HOW GLIDDEN TECHNICAL RESEARCH SERVICE 
HELPED A LEADING KITCHEN CABINET MANUFACTURER 


Problem: 

Customer's finishing line was 
plant bottleneck. Production of 
quality kitchen cabinets, like 
that shown below, was limited 
to less than half of actual plant 
capacity. Something had to be 
done— fast ' 


Result: The Glidden Technical Service Representative was called 
in to study the problem. His recommendations— rearrangement of 


work flow . . . redesign of conveyor system .. . and adoption of new 
finishing techniques— eliminated the bottleneck. Production jumped 
immediately . . . eventually increased 103%. 


De you have a finishing line bottleneck? We'll be glad to help you 


break it. Write today. 
GLIDDEN WOOD KITCHEN CABINET FINISHES... 
fast-drying, special formulated finishes enable 
complet cabinet fishing i ee de. THE GLIDDEN COMPANY 
PRIMER: Quick drying . . . easy to sand . . . no s 1 
"crows-footing". . . excellent enamel hold out. National Headquarters: 11001 Madison Avenue © Cleveland 2, Ohio 
FINISH COAT: Easy to apply . . . high gloss . . . Factories and Sales Offices in: Chicago (Nubian Division), Cleveland, Reading, Pa., Minneac- 
durable . . . good color retention . . . dry to take polis, New Orleans, St. Louis, San Francisco. In Canada: The Glidden Company Limited, 
hardware in three hours. Toronto, Ontario. Sales Offices in: Atlanta, Boston, Detroit, Los Angeles and New York City. 


PAINTS * LACQUERS * ENAMELS * VARNISHES * PRIMERS AND SPECIAL-PURPOSE FINISHES 
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Power RIGHT with 
FORD POWER... 


YOUR JOB IS WELL-POWERED 


WHEN IT'S FORD-POWERED 


e Yes, with Ford Industrial Engines and 
Power Units you get the Right Power... 
a broad range of models . . . a four, two 
sixes, two V-type eight-cylinder engines. 
120 to 337 cu. in. displacement, and 
every unit is individually tested, ready 
to run. 


Ford power has the Right Features, too 

. equipment and accessories to meet 
specific operating requirements. There's 
Ford Industrial Power for just about 
every kind of application. 


That's why Ford Power is a prime 
favorite of leading equipment builders 
and designers, especially at this time in 
building for defense. With Ford Indus- 
trial Engines there's ease of application . . . 
outstanding design adaptability. Specify 
Ford Power as an integral part of your 
industrial equipment and you standard- 
ize on the RIGHT Power with the RIGHT 
Features and the RIGHT Service. 


Here are some typical 
Ford-powered Defense Applications: 

Lift Trucks ... Tugs .. . Welders 
Generator Sets... Pumps... Winches .. . Cranes 
Loaders . . . and many others 
INDUSTRIAL ENGINE DEPARTMENT 
Tractor & Industrial Fngine Division 


FORD MOTOR COMPANY 


Highland Park, Michigan 


June, 1951 


Popular wherever heavy materials must be 
moved and stacked, the famous MOTOWLIFT, 
made by Service Coster & Truck Corp., has 
long standardized on the Ford "120" Indus- 
trial Engine plus additional Ford mobile parts 
ond components. 


Our experienced Sales Engineers are at your service in 
developing engineering recommendations for the most 
efficient use of Ford industrial Power in your application. 


INDUSTRIAL ENGINES 


ND POWER UNITS 


ge ee at Sem eas 


Industrial Engine Department, FORD MOTOR COMPANY 
15050 Woodward Ave., Highland Park 3, Michigan 


I am interested in Industrial Power for this application: — 
Send me new 1951 literature on Ford Industrial Power (cu. in. dipl. and cylinders as shown) 
[] *120" 4-Cyl. go “226" 6Cyl. [7] "239" V.8 [] "254" 6-Cyl. [] *337" v.8 
Firm Name 

(Please print) 
Attention of. 
Street 


City 5 Zone State 


a a SS. 
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e The Pres 


TOLEDO 


HEX LOX TRE ONLY SHEET | 


APPROVED FOR AIRCRAFT 


* * * * EXCEEDS REQUIREMENTS 


WHAT HEX-LOX* NUT PROVIDES 
. THE ONLY SHEET METAL NUT WITH A 360? GRIP. 
. THE ONLY ONE-PIECE SPRING LOCK NUT WITH DOUBLE LOCKING FEATURES. 
. THE ONLY SPRING LOCK NUT THAT CAN'T SHAKE LOOSE WITH THE MOST PUNISHING 
VIBRATION. 
. WEIGHS 70% LESS THAN CONVENTIONAL LOCK NUTS. 


. FULLY APPROVED «(M-N-3337) AFTER EXCEEDING ALL TEST REQUIREMENTS. 
| provide the highest torque. $ E 1 am 70% lighter than conven- 
My 360° grip provides firm an 1 go yee 


tional lock nuts, yet | am 
strong locking action into the 


- ——— mighty in holding power. 
root of the screw. ; f 


This nut can now be first choice for all aircraft 
€ Highest Installation Torques non-structural and secondary assemblies. 
€ Highest Prevailing Torques Weighs 70% less than conventional lock nuts. 
€ Highest Back-off Torques Remember, it’s the only sheet metal nut with a 

€ Excel in Vibration Tests double spring lock. Unexcelled by any other. And 


€ Excel in Tensile Strength it's in production NOW in all five popular sizes, 
*Registered U. S. Patent Office 


PRESTOLE,,£» 
1345 MIAMI STREET ww 





tole Press > 
OHIO 


SPRING LOCK NUT MADE 


NON-STRUCTURAL APPLICATIONS 
OF M-N-3337 x x x x 


THE ONLY 
DOUBLE GRIP 
SPRING LOCK 


WEIGHS 
70% LESS 
THAN 
CONVENTIONAL 
LOCK NUTS 


MATERIAL SAE-1060 


A i 
D ' AS eS ' c 
| ee ee | 


CORPORATION 


TOLEDO, OHIO, U.S.A. 





Y r 
Parco is a trade name to 


rely on for better "O" rings 
Better because the material used 
is precision compounded and 
fabricated by men with years of 
experience. All dash numbers 

of 6227, 6230 and 6290 series 

for commercial applications or 
Army-Navy installations to 
Specifications MIL-P-5516 (6227 
and 6230) and MIL-P-5510 (6290) 
are available from stock 
Silastics, Kel-F, and other special 


compounds are available on order 


Catalog and engineering data 


on request. Write us today 


Plastic and Rubber Products Company 


2100 Hyde Park Blvd., Los Angeles 47, Calif. 
919 No. Michigan Ave., Chicago, III. 


NEW... \ 


Extremely sensitive 
PRESSURE 
& VACUUM 


LA» TYPE SB 


The new Type SB pressure and vacuum switches ore for 
use in applications in which close on-off differentials and 
absolutely consistent maintenance of cut-in and cut-out set- 
tings are essential in the control of pressure or vacuum. Avail- 
able are two pressure models and two vacuum models. The 
Pressure Switches have adjustable ranges from 0-15 psi and 
adjustable on-off differential from .1"’ we-10" we. They 
may be furnished as calibrated, micrometer type or uncali- 
brated for screw driver adjustment. 


Electrical ratings at 125/250 V AC between 1200 watts 
and pilot duty depending on differential. The Vacuum 
Switches offer adjustable ranges from 30"-0" hg vac with 
adjustable on-off differential from .1'" wc-10" wc. Fur- 
nished os calibrated micrometer type or uncalibrated with 
screw driver adjustment. Electrical ratings of both models 
1200 watts ct 125/250 V AC. 


Special models available for require- 
UNITED ments not included in the specifications 
above. 
ELECTRIC 


Write for new bulletin 4926 P giving 
CONTROLS complete details today. 


Imperial 


TRACING CLOTH THAT DEFIES TIME 


€ The renown of Imperial as the finest 

in Tracing Cloth goes back well over 

half a century. Draftsmen all over the 

world prefer it for the uniformity of 

its high transparency and ink-taking 

surface and the superb quality of its 

cloth foundation. r 
Imperial takes erasures readily, 

without damage. it gives sharp con- Im TN 

trasting prints of even the finest lines. ( 

Drawings made on Imperial over fifty 

years ago are still as good as ever, 

neither brittle nor opaque. TRACING 
If you like a duller surface, for 


clear, hard pencil lines, try imperial '.. CLOTH 
Pencil Tracing Cloth. It is good for j 


COMPANY | tak es well. 


EAA STANDARD & SPECIAL THERMOSTATS 


"ETATEM & PRESSURE swircwes | 


| HONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
MU HELL LL LLL LLL L G 
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$ an 


KET 


General purpose Chains for use on high-production units in 
the Industrial and Construction fields . . . shovels, rollers, con- 
veyors, bucket elevators, drilling rigs, and for drives. 

Jeffrey Chains and sprockets will keep your equipment oper- 
ating at its best. They have a long and consistent record for 
lowering material handling costs . . . have quite a reputation for 
thrifty performance and enduring reliability. 

Demand high-quality Chains and Sprockets . . . the kind that 
Jeffrey builds. 


Send for catalog No. A418 g 


Complete Line of 
Material Handling 
Processing and 

M 


ining Equipment 


ESTABLISHED 1877 
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USE THE 
ENTRANCE EXAM to shipping department WORLD'S BEST 


at 
for Perkins custom-made Gears NO EXTRA COST 


. CASTELL DRAWING 9000 
. CASTELL LOCKTITE REFILL 
HOLDERS 9400—Black or Colored 
. CASTELL IMPORTED REFILL 
LEADS 9030 


These encompass every mood of 
genius for drawing, drafting, tracing, 
sketching, blueprinting, etc. 





LE 


* 


IMPORTED FROM 
AMERICAN ZONE 


o 
: 
N 
m 
~ 
ú 
a 
Uu 
B 
e 
E 
el 
= 
= 
ns! 
a 


S 


Checking tooth form. 
* This is one of the many tests which 
Perkins Gears must pass prior to their 
admission into our shipping department. 


REFILL LEAD 


* The variety and accuracy of the equipment used in 
our inspection department, plus the severity of the 
tests themselves, keep the number of gears returned 
to us by customers as “rejects” correspondingly low. 
The rigor of our inspection methods is, to us at 
Perkins, just a matter of plain ordinary horse-sense 
— a commodity which is plentiful in New England. 
We thus reject it as a virtue to be proclaimed from the 
housetops, and offer it to our customers as a normal 
part of our services: The production of precision, 
custom-made geors. 


DRAWING 
E TOUCHING 


PERKINS MAKES TO CUSTOMERS’ SPECIFICATIONS: 
Helical Gears + Bevel Gears + Ratchets + Worm 
Gears * Spiral Gears * Spur Gears with shaved 
or ground teeth * Ground Thread Worms 

IN ALL MATERIALS, METALLIC & NON-METALLIC 


EAR co. 
— ER - e achu m F AB E RCASTECE 


PENCIL COMPANY INC "TELG 


A W.FABER CASTELL r 
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@ Transue guards quality through each 
manufacturing process. Shown is an atmos- 
phere controlled bright anneal furnace—one 
example of T & W's modern equipment in- 


stalled for quality control. 


For those manufacturers having their 
own press equipment Transue will 
gladly quote on die requirements. 


TRANSUE & 
WILLIAMS 


SALES OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, DETROIT, INDIANAPOLIS, CLEVELAND 
DESIGNERS AND MAKERS OF DEEP DRAWN STAMPINGS 
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FOOI 
SWITCH 


6V 10A 1s "4 4 NY o e] E. 
TRANSFORMER ini ? 
Nr iE Electrified by Marion, these tweezers now 


do double duty. They position the work 
VARIAC and solder it at the same time. Tripled 
production and finer fluxless joints result. 


MARION USES THIS METHOD of Tweezer Soldering for pre- 
cise hairspring soldering, positioning small metal parts in 
thermoplcstic cements, and in other fine soldering operations. 
Resistance heating in the work itself and conducted heat from 
the tips combine to give greatly increased soldering rates on 
pretinned components. Because the tweezers develop little 
heat themselves, adjacent component damage is avoided. 
These tweezers permit an inexperienced worker to rapidly 
acquire a high degree of skill. Both positioning and solder- 
ing are combined with the handling ease of a fountain pen. 


NOT FOR SALE — You can make electric soldering tweezers of your own. 
Those shown here have standard “MM” blades, separated and insulated by 
bakelite. They are assembled and wired as illustrated. By varying the volt- 
age, the tip cross-section, and the contact area, you can adapt this tool to 
your specific application. 


OTHER MARION METHODS — Current demands on industry by the 
mobilization program accentuate the importance of production methods. Elec- 
tric tweezer soldering is only one of a number of methods which Marion pro- 
poses to present in the hope that some of them can help you as much as they 
have helped us. Marion Electfical Instrument Company, 115 Canal Street, 
Manchester, N. H., U.S. A. 


MANUFACTURERS OF MARION RUGGEDIZED PANEL INSTRUMENTS 


marion meters 
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TIP... 


FOR THE DESIGNER 


| 


The slim, compact appearance of the Logeman with a minimum of down-time as compared to 
Hydropulse Homogenizer marks a simplification other type packings. Despite working pressures 
in design and construction that sets a new high ranging from 200 to 3000 psi, the seals are fluid 
standard for easy maintenance in equipment of and gas tight...no leakage, no seepage, no 
this type. contamination of product! 

LINEAR “O” Rings greatly simplify the design, LINEAR “O” Rings are compounded of natural 
reduce bolt stress and enable the pressure heads or synthetic rubber, fluorethylene polymers, and 
to be readily disassembled and re-assembled for “Silastics” ... are molded in a complete range 
cleaning purposes. In many processes, this is of J.I.C. and A.N. standard sizes, as well as 
required several times a day and is accomplished hundreds of non-standard sizes for special uses. 


PERFECTLY ENGINEERED  PACKINGS" 
LINEA f? 
LINEAR, Inc., STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 


Propuct ENGINEERING — JuNE, 1951 





UNION HEAVY DRIVE AND CONVEYING CHAINS 


UNION 
ROLLER CHAIN 
FLEXIBLE COUPLINGS 


UNION 
SILENT CHAIN 
FLEXIBLE COUPLINGS 


UNION CHAIN 
VY is at your elbow 


Suppose you need UNION Silent Chain 


for a short center drive at unusually high speeds. If you are 
certain of the pitch, width, length and pinions required, write or 
phone your nearest Union Chain Stock Carrying Distributor listed 
on the facing page. It is an essential part of his service to give 


you the earliest possible delivery. 


...O0r suppose you need engineering advice on the selection 
of a Union silent chain drive as an integral part of your own 
product. Then your cue is to communicate with Union Chain's 
nearest district office as listed at the top of the facing page. 


You will receive unprejudiced, competent help. 


Unprejudiced because Union Chain makes all types of steel 
chains and is concerned only to provide each customer with the 
proper chain for top efficiency and minimum cost. Competent 
because all-round experience qualifies Union Chain specialists to 
make sound chain recommendations whether the application calls 
for silent chain, roller chain or one of the various heavy drive or 
conveying chains. We believe you can discuss your chain 


problems quite profitably with us. 
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CALIFORNIA 
American Choin & Gear Co. 
C. A. Nichol 
5511 Pocific Blvd 
Huntington Park, Calif 


GEORGIA 

H. F_ Edge 
208 Walton Bidg 
Atlonta, Georgia 


ILLINOIS 

Union Choin & Mfg. Co 
W. Albrecht 
A. C. Mohr 
B. Nelson 

Room 1232 

53 W. Jackson Blvd. 
Chicago, Ilinois 


INDIANA 

Povi W  Muddlestun 
5745 Guilford Ave 
Indianapolis 20, Indiana 


LOUISIANA 

F. N. Johnston Co 
2207 American Bonk Bidg 
New Orleans, Lo 


MASSACHUSETTS 
Transmission Engineering Co. 
Stanley Johnson 

6 Hartford St 

Newton Highlands 61, Mass. 


ALABAMA 
Alaboma Bearing Compony, 
Inc 

182 E. Jefferson St 
Montgomery, Alabama 

Mill & Mine Supply Company 
124 S. 20th Street 
Birmingham, Alabama 


ARKANSAS 
Service Supply Company, Inc 
20 North University Street 
P.O. Box 145, University 
Station 
Fayetteville 


CALIFORNIA 
Valley Belting & 
Equipment Co 
2309 Los Angeles St 
Fresno, Calif 


CONNECTICUT 

Motor Equipment Co 
Wall & Woter Sts 
Bridgeport 3, Connecticut 


DELAWARE 
Standard Industrial Supply Co 
403 Adams St 
Wilmington 


FLORIDA 

Ellis & Lowe Co, Inc 
302-306 S. Morgan St 
Tompo, Florido 

Farquhar Mochy Co 
720 West Boy St 

Florida 

General Equipment & 

Supply Co 

552 N. W. Sth Street 
PO. Box 1470 
Miomi, Florida 


GEORGIA 
Beorings & Drives, Inc 
h Street 
Georgia 
Georgia Hordwore & 
vpply Co 
307 N. Weshington St 
Albany, Georgia 
Macon Supply Co 
Macon, Georgia 
Richmond Supply Co 
Augusta. Georgio 
john D. Robinson Co 
13 Boy eet, West 
Sovannah, Georgia 
3 M Tull Metal & Supply Co. 
285 Morietto St. N. W 
Atlanta 3 
ILLINOIS 
Hogerty Bros. Co 
923 S. Washington St 
Peoria 2, Illinois 


Arkansas 


Delowore 


Jockson ville 


Georgia 


The Union Cha 
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UNION CHAIN REPRESENTATIVES 


MICHIGAN 
Union Chain & Mfg. Co. 
W. J. White 
Bosso Bidg 
7338 Woodward Ave 
Detroit 2, Michigan 


MINNESOTA 

F. M. Bothke 
490 N. Snelling Ave 
Si. Poul, Minn 


MISSOURI 
4. B. Floherty 
5473 Delmor Bivd., Rm 206 


$t. Lovit, Missouri 


Ed Schiefelbein 
311 West 10th St 
Kansas City ó, Mo 


NEW YORK 

John B. Foley 
107 Tully St 
Syrocuse, New York 


Mays & Gleason, Inc 
SO Church St 
New York 7, New York 


Potter & Dugon, Inc 
29 Wilkeson St 
Buffalo, New York 


UNION CHAIN 


ILLINOIS 
W. M. Moles Co 
Millsboro, Illinois 
W. M. Holes Co 
W. Frankfort, Illinois 
Mid-States Industrial Corp 
240! Eleventh St 
Rockford, Illinois 
Northern Illinois y Ce 
Corpentersville, Illinois 
INDIANA 
Diamond Supply Co., lac 
616-24 N. W. Second St 
Evansville, indiane 
Service Equipment Center, Inc 
Indianopolis, Indiana 
The South Bend Supply Co. 
South Bend, Indiana 
KANSAS 
Bearing Service Co 
341 N. St. Francis Ave 
Wichito 2, Konsos 
W A. Thomos Supply Co 
112-114 West Third St 
Pittsburg. Kansas 
KENTUCKY 
Shermon Bros. Mill Supply 
222 South Shelby St 
Lovisville 2, Kentucky 
LOUISIANA 
Behring’s Bearing Service, Inc 
lLoke Carles, Louisiana 
Dixie Bearing & Supply 
Co., Inc 
733 N. 21st Sı 
Baton Rouge, lo 
Weoks Supply Co, ltd 
Monroe, Louisiane 
Woodword Wight & Co, Lid 
New Orleons, Lo 
MARYLAND 
Hagerstown Equipment Co 
Morylond Ave. & 
Memorial Blvd 
Hagerstown, Md 
M. F. Holland Co 
lee & Shorp Sts 
Baltimore. Md 
MASSACHUSETTS 
Bellamy-Robie, Inc 
45 Main St 
Cambridge, Mass 
Babcock Equipment Co 
163 Highland Ave 
Needhom Heights 94, Moss 
MICHIGAN 
Abrosive Supply Co 
821 W. Milwaukee Ave 
Detroit, Michigan 
MINNESOTA 
tron Range Equipment Co 
490 N. Sne 
$t. Pox Minn 
Jurgens Company 
519 Cleveland Ave 
St. Pouli 4, M 


ng Ave 


NORTM CAROLINA 

M. R. Snyder Co 
304 E. Tremont Ave 
P. O. Box 3341 
Chorlotte 3, N. Corolina 


OHIO 

Fred W. Borrow 
3330 Montgomery Rd 
Cincinnati 7, Ohio 


Union Choin & Mfg. Co 
F H. Dalrymple 
F. Smiley 
Marshall Bidg 
Cleveland 13, Ohio 


OREGON 
J. W. Minder Choin & 
Geor Co 
307 S. E. Howthorne Blvd 
Portiand 14, Oregon 


PENNSYLVANIA 
Dovid Davies 
P. O. Box 4 
Plymouth, Pa 


F. R. Magill Company 
44 McKnight St 
Pittsburgh 20, Pa 

Union Chain & Mfg. Co. 

John A. Shoemaker 
Room 521 
Schof Bidg 
Philodelphia 2, Po 


TEXAS 
Union Chain & Mfg. Co 
J. H. Costleberry 
E. T. Teo! 
205 irwin-Keosler Bldg 
Dalles ! 


VIRGINIA 

C. Arthur Weaver Co 
403 E. Franklin St 
Richmond 19, Virginia 

WISCONSIN 

Union Chain & Mfg. Co 

George M. Morris 
Room 508 
Wisconsin Tower Bidg 
606 W. Wisconsin Ave 
Milwaukee 3, Wisconsin 


Texos 


SPECIAL Representatives 


NEW YORK 
Fronk L. Allen 

82 Woll St 

New York 5, New York 


E. F. Gahon 


SOO Fifth Ave 
New York, New York 


OREGON 

W. D. Hollingworth 
307 S. E. Hawthorne 
Portland, Oregon 


STOCK CARRYING DISTRIBUTORS 


MISSOURI 
Indust Equipment Corp 
325 E. Wolnut St 
ingfeld, Missouri 
Te-Co, Inc 
801.805 N. Second St 
$t. Louis, Missouri 
Wildhegen Machine & 
Supply Co 
224 S. Third St 
St. Joseph 5, Missouri 


NEW JERSEY 
Burton Supply Co 
390 Union Ave 
Paterson, New Jersey 
Mill Supply & Hordwore Co 
285-289 N. Willow St 
Trenton 4, New Jersey 
Old Reliable Supply & 
wipment Co 
lth St. & Newton Ave 
Camden, New Jersey 


NEW MEXICO 

Union Industrial Corporation 
112 East Mermod St 
Carlsbod, New Mexico 


NEW YORK 
Laurence Belting Co 
111) Chembers St 
New York, New York 
$. M. Pooley Belt c 
38 W. Seneca S$ 
Buffalo 2, New York 
Transmatic Equipment Co 
1! North Peor! St 
Albony, New York 
U & $ im 
Lincoln Bank Bldg 
509 S. W. Street 
Syracuse, New York 
Ulster Foundry Corp 
20 St. James St 
Kingston, New York 


NORTH CAROLINA 
Piedmont Mill Supply Co 
P. O. Box 130 


Salisbury, N. Carolina 


OHIO 

Broboker Gear & Mfg. Co 
Carberton, Ohio 

Cincinnati Transmission Co 
3330 Montgomery Road 
Cincinnati 7, Ohio 

C. 3. Edwords Company 
5005 Euclid Avenve 
Cleveland 3, Ohio 

Lime Armoture Works. 
440 N Main St 
Limo, Ohio 

Mill & Foctory Supply 
17—10th St 
Toledo, Ob 


end Manufacturing Company 
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OHIO 
Wilkof Hardware & 
Supply Company 

1100 Warner Rood, S. E 
Conton, Ohio 

Winkle Electric Co. Inc 
70! Andrews Avenue 
Youngstown 2, Ohio 

OKLAMOMA 

C. F. Dogwell & Compony 
816 W. Moin St 
Oklahoma City, Oklo 

Ore Reclamation Company 
301 N. Connell Ave 
Pitcher, Oklahomo 


OREGON 

Electric Steel Foundry 
Eugene, Oregon 

Fisher Bros. Company 
522 Bond Street 
Astoria, Oregon 

Industrial Machinery & 

Supply Co 

1410 Adams Avenve 
lo Gronde, Oreg 

Industrio! Steel & Supply Co 
North Bend, Oreg 


PENNSYLVANIA 

A. C. Supply Company 
1330 Federal Street 
Philodelphio, Po 

Ace Bearing Company 
246 Momilt St 
Allentown, Po 

Ace Bearing Company 
PO Box 183 
1120 Wyoming Avenue 
Scranton 1, Pa 
$. Brenner 
2303 E 
York, Po 

industrial Supply Co 
45! E. Brood St 
Mo1ileto Po 

Maximon Machine Co 
80! N. Logon Bivd 
Al*oono, Pa 

Reilly Bros. & Roub 
44 N. Queen St 
t ster, Po 

Transmission Equipment Co 
903 E. Cors ' 
Pittsburgh 10, Po 


Philadelphia Street 


SOUTH CAROLINA 
Crawford & Garner, Inc 
Greer, S. Carolina 
O'Brian Debnam Company 

213 E. Evo 
Florence 5 J , 
Southern Mill Supply Co 


nerville, S. C o 


FOREIGN Representatives 
ARGENTINA 
E * & Villesuso 
wnecos 110 
Tucuman, Argentino 
CUBA 
Central Machine & Trading 
Co, SA 
lomporillo 208 
Movono, Cuba 
HAWAII 
P. S. Pell & Co 
88 S Queen Street 
Honolulu, T 
MEXICO 
Thomas M. Nevin Y. Cio. SA 
Manvel Moria Contreras 58 
Mexico, D. F, Mexico 
PHILIPPINES 
The Edword J. Nell Co 
1450 Arlegui Si 
Manila, Philippines 
PUERTO RICO 
Monval, Pales, J 
P O. Box 2969 
Son Juon 13, Puerto Rico 
SOUTH AFRICA 
Robins Co yors (South 
Africa) Ltd 
Somkay House 
Cor. Troye & Marshall Sts 
P.O. Box 4736 
Johannesburg, $. Africa 


Hawai 


SOUTH CAROLINA 

Thockston-Dovis Supply Co 
828 Gervais Street 
Columbio, South Carolina 


TENNESSEE 
Hoyt N. Payne Co 
PO. Box 942 
) E. Depot Ave 
e. Tenn 
Machinery Co 
Third Ave 
e 3, Tenn 


pps Engineering & 
Supply Co., Inc 

260 N. Front St 

Memphis, Tenn 


South 


TEXAS 

Allied Belting & Trons. Co 
2614 Sylvan Ave 

2$ Texos 

Beacon Supply Co, ine 
1825 Washington Ave 
Houston 10 

El Paso Machine Works, Inc 
1600 E. 4th St 
E! Poso, Texos 

Great Western Supply Co 
l4th & Throckmorton 
Fort Worth, Texas 

Lloyd Electric Co 
511 El Paso St 


San Antonio 


Texas 


Texos 

Overton & Mims, Inc 
1307 Indiana 
Wichita Falls, Texas 


VIRGINIA 
Blue Ridge Hordwore & 
Supply Co 
Bassett, Virginio 
Mill Supplies Corp 


South Norfolk, Vo. 


WASHINGTON 
Electric Steel Foundry 
1327 Washington St 
WEST VIRGINIA 
Bivefield Mordwore Co 
Bluefield, W. Vo 


Smith Steel Supply Co 
50 Peninsula St 
Wheeling, W. Va 


WISCONSIN 

Dale industrial Supply Co 
528 Forest St 
P O Box 867 
Wousou Wisconsin 


Richard E Ele Co 
744 Williamson St 
Modison, Wisco 


Washington 


Sandusk Ys Ohlo, U.S.A. 





ee 
"if 


a product of tainen >> 


... With an ideal combination of electrical and mechanical properties 


By working alongside folks like yourself. at design desks, workbenches, and in 
laboratories —we've acquired a good idea of the time, care, and imagination 
you pour into the engineering and production of your products. The thick- 
skinned insulation tube for an expulsion fuse shown here is a good example. 
The manufacturer wanted moisture resistance, high strength, weather resistance 
plus excellent arc resistance— all wrapped up in a material that was easy to 
machine. Working with him, and using a little imagination, C-D engineers came 
up with two different plastics: Laminated Dilecto Tubing for the wall, and 
Vulcanized Fibre for the core. 

It's another example of how you, too, can depend upon C-D to engineer 
the right laminated plastic for your needs. For C-D has no "axe to grind." We 
can recommend from five basic plastics subdivided into a remarkably wide 
range of grades and combinations of grades to supply almost any combination 


of mechanical, electrical, and chemical characteristics. For this kind of help 
and imagination, call your nearest C-D office, any time. 


] CELORON (Molded High-Strength Plastic) 
MICABOND (Bonded Mica Splittings) 
& DIAMOND FIBRE (Vulcanized Fibre) 
VULCOID (Resin Impregnated Fibre) 


DILECTO (Laminated Thermosetting Plastic) 


DE-4-50 


BRANCH OFFICES: NEW YORK 17 «+ CLEVELAND 14 + CHICAGO Il «+ SPARTANBURG, S.C. * SALES OFFICES IN PRINCIPAL CITIES. 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 * IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


Y 
Losdiesondh/ | PETI, FIBRE COMPANY 


LL LLY ET RT A SF PAL, i T T TEETE E VTTPT ETT TE CETT 
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that gives you 
MILL TYPE HEAVY DUTY 


CONSTRUCTION and DESIGN 


Here for the first time is a line of AC Magnetic à 
Starters that provide the extra protection and 9 


rugged Mill-type equipment-at NO E T! | 
COST! The ingenious design of the 


arc interruption plus other 
you these advantages: 


e Forced rotation of arc minimizes buns 
of contacts. 


e No filing, dressing or cleaning of akni 


No carbonization to shorten- contact life or "in 
operating temperatures. a 


terminals to cause phase-to-phase failures. 
No tools needed to inspect contacts. 


e aturing MULTI-TURN MAGNETIC BLOWOUTS 
ea and Twin-Break Contacts 


The advantages of strong blow-out coils and twin-break 
contacts are combined in the CLARK “CY” to give you 
new standards in starter performance. This is a FIRST 
in electrical control history. 


Let a CLARK application engineer show you what this new starter 
means to you in increased production and lower maintenance. 


rae CLARK CONTROLLER co. 


[e E 
/NEERED ELECTRICAL CONTROL + 1142 EAST 152N° STREET, CLEVELAND 10, OHIO 
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When every refinement counts 
save space — weight — friction with 


CRO 


America’s only fully ground 
miniature ball bearings 


To achieve the ultimate in precision, more and more 
designers are selecting Micro bearings. In just two years, 
sales have risen over 580% as new applications are de- 
veloped and Micro bearings replace unground bearings 
in design after design. For Micro offers you the accurate 


85 types and sizes to meet you 


Eh i 1 


Designed for maximum radial load 
capacity, with consequent superi 
ority under shock, vibration and 
general heavy duty. For moderate 
speeds, with thrust up to 40% of 
radial load. 1/8” to 3/8" O.D 
Standard and extra-light types 


A single-row, internal self-align 
ing type, with outer raceway 
ground to a generated spherical 
surface, permitting 10° or more 
of misalignment between shaft 
and housing. Moderote radial, 
light thrust loads. 4" to 38" O.D 


Conrad Radial 


The only miniature Conrad bear- 
ings made in the U. S. By far the 
most economical and generally 
useful of all precision bearing 
types. For radial, thrust or com- 
bined loads. Wide speed ronge. 
Sizes from 5/32” to 3/8” O.D 


coring ROTO 


The first and only miniature bear- 
ing of its type made in the U. S. 
Offers outstanding advantages for 
consistent performonce, particu- 
larly as to starting or breakaway 
torque. Values of .0006 in.-oz. and 
below with 70 grams thrust load 


geometry, high capacity and smooth performance obtainable 
only in precision ground bearings. Available in sizes as small 
as Vs" O.D. and with tolerances to the millionths inch refine- 
ment of ABEC-7, Micro bearings minimize weight, space 
and friction. Yet — size by size and type by type — they 
actually cost less than comparable unground bearings. 


r specific design requirements 
gi 


Angular Contact 


A versatile, modern design, fea- 
turing lowest friction and highest 
speed limits, both improving as 
size is reduced. High copacity for 
radial, thrust in one direction, or anti-friction over the usual sliding 
combined loads. Sizes from 3/16” friction, jeweled pivot arrange 
to 3/8" O.D ment. From 5/32" to 3/8" O.D. 


A special-purpose design widely 
used in the instrument field, of- 
fering substantial advantages in 
capacity, shock -resistance ond 


fanget 7 


This recently developed design 
often makes possible considerable 
manufacturing economies by fa 
cilitating mounting and assembly 
Available in both Full-Race and 
Conrad types. Sizes from 3/16” 
to 5/16" O.D. 


> 


Write for 
Technical Bulletin No. 50 
giving complete engineering 
data and specifications 


NEW HAMPSHIRE [CRO BALL BEARINGS, INC. 
3 MAIN STREET, PETERBOROUGH, N. H. 


“The Smaller the Gearing - The Setter it Runs 
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power modernization 


perfect 
speed 
control 


STERLING SPEED-TROL 


...GIVES YOU VARIABLE SPEED CONTROL 
NECESSARY FOR: OUTSTANDING FEATURES: 


PROCESS CONTROL Of: "Temperature — viscosity — | Infinite speeds — positive speed 

level — pressure — flow —etc. nen" rr atq -— 7 

TIME CONTRO jf: Baking — drving — heating — arge indicator — positive pul- 

Ask for your copy of cooking — pasteurizing -onhing-- hundai ro mn me x: d aum —— d 

pictorial bulletin No. A-69, — etc. RC ons be m - dn M 

showing Sterling Electric EQUIPMENT ADAPTATION T Load variation — se- m : shielded ball i 
Power Drives Turning The quence synchronization. Size — tension — hardness | ings s versatile mounting 

Wheels of Industry. or shape of materials to be processed—machined NEMA dimensions—shock ab- 
conveyed — blended — mixed — etc. sorbing — quiet operation 

VARIATIONS IN: Quality —quantity —operators' abil- | rugged —compact — dependable 

ities — etc. — long life. 


TERLIN "PerOND 
MOTORS 
Plants: New York 51, N. Y.; Los Angeles 22, California; Hamilton, Canada; Santiago, Chile. 


Offices and distributors in all principal cities. 
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Where you'll find 


an eager ear...... 


FOR YOUR SPRING STEEL PROBLEMS 


HERE > WAI 


In spite of shortages, your Sandvik representative is still solving 
spring steel problems every day. 


He's using his specialized knowledge to suggest close-to- 
perfect substitutes for out-of-stock sizes. He’s supplying steel to 
accurate tolerances that minimize rejects. And, he is still supply- 
ing the exact answers to specific spring steel requirements from 
Sandvik's stock of over 800 sizes. 


For spring steel with uniform physical characteristics, fine 
surface finish, accurate gauge and long fatigue life, check with 
Saadvik. 

Sandvik cold-rolled, high carbon strip steels are available: 

Precision rolled in thicknesses from .001” 

In straight carbon and alloy grades 

In special analyses for specific applications 

Annealed, unannealed or hardened and tempered 

In a wide range of widths 

Unpolished or polished bright, yellow or blue 

With square, round or treated edges 


Phone, write or wire your nearest Sandvik office for further 
your copy, today. information or technical help. 


SANDVIK STEEL, INC., 111 EIGHTH AVENUE, NEW YORK 11, N. Y. 
WAtkins 9-7180 
230 N. Michigan Ave., Chicago 1, IIl., FRanklin 2-5638 
1736 Columbus Rd., Cleveland 13, Ohio, CHerry 1-2303 
SANDVIK CANADIAN LTD., 426 McGill St., Mont., Can. 


Write, on your letterhead, for 
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Irs as simple as that when you rely on Taylor 


full-line service. Here's how and why: 


1. If your problem demands 
vulcanized fibre that is excep- 
tionally tough, high in dielec- 
tric strength, light in weight, 
easily machined, attractive in 
appearance, insoluble to most 
solvents and withstands abra- 
sion, you can solve it with 
Taylor Vulcanized Fibre in 


sheets, rods, strips, or coils. 


2. If your problem calls for 
phenol fibre or glass melamine 
and silicone laminates to meet 
specific electrical, physical, 
chemical or mechanical char- 
acteristics, you'll find the 
material you need in our 
wide range of grades. These 
versatile materials, too, are 
available in sheets, tubes, rods 
and strips. 


3. If you are looking for a 
dependable source of supply 
for parts fabricated to your 
specifications, Taylor Fabri- 
cating Service is equipped to 
turn out precision-made parts 
on time, ready for your pro- 
duction line. 


Next time you require laminat- 
ed plastics, remember Taylor's 
full-line service — you'll save 
yourself time, trouble, money, 
and a lot of worry! 


Here is the new Taylor 62-page 


catalog. It contains specifications 


TAYLOR FIBRE CO PSU and description of Taylor 
à : 


Laminated Plastics. See for 


y i} d NORRISTOWN, PENNSYLVANIA yourself bow you can make your 
TEILT 
Q 


WEST COAST FACTORY: LA VERNE, CALIF. product - p- better with the use 
of these plus-value materials. 


OFFICES IN PRINCIPAL CITIES Write today for Catalog PE6. 
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WHEN YOU NEED 
DEPENDABLE 


CONTROL VALVES 


e». SPECIFY 


Control valves for air, gases, liquids or refrigerants must be completely 


dependable - 


particularly where automatic 


functioning of product or 


process is required. A-P offers years of experience, unexcelled engineering 


facilities, plus 


precision manufacturing methods and meticulous quality 


control to back up its guarantee of DEPENDABILITY in Service. A rec ognized 


leader in the field of flow-control. 


sizes 
pe— 


f 


A-P offers a wide range of types and 


pressure, temperature or electrically controlled. 


REMOTE CONTROL 


SOLENOID VALVES 


= 


/ 
j 
j 
j 


Z 


WSS 


SWAA™{8G 


| 
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SS 


i 
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SS 


Heavy-duty, pilot-operated, 
lenoid valves for water. Non-overheating mois- 
ture-proof coil, easily removable strainer and 
valve seat. Capacity to 3000 gal. per hr. 


industrial-type so- 


Multi-purpose solenoid valve. Handles air, wa- 
ter, or non-corrosive liquids and gases. Capacity 


up to 600 gal. per hr. 


Rugged, long-life 
sure air or 


solenoid valve for low 
gas control. Positive opening and 
even with voltage or pressure varia- 
tions. No sticking or gumming Quiet, no-hum 
operation due to unique 


pres- 


seal-off, 


design. 


SILENT, POSITIVE-OPERATION 


THERMO-ELECTRIC GAS VALVES 


Where 


ature 


reliable 
control is required, 


inexpensive, automatic temper- 
this thermo-electric 
has many advantages. Its diaphragm- 
operated power element is absolutely silent in 
operation. Positive, tight seal-off; 
full closing on 30-second cycle. 


dependable 


gas I 
gas valve 


full opening, 
Larg« capacity ; 


compact size; functioning. 


PRESSURE-REGULATED 


WATER VALVES 


\-P water valves will control water flow in 
response to pressure changes. Unique valve de- 
sign permits trouble-free operation even in very 
dirty water. Operating pressure adjustable from 
65 to 300 p.s.i. Maximum water pressure 150 
3/8", 1/2”, and 3/4” sizes; capacities 
rom 3 to 42 gal. per min. 


ns 


I 
i 


RESSURE OR TEMPERATURE CONTROLLED 


EXPANSION OR THROTTLING VALVES 


A.P 
valves are adaptable to many appli- 
cations where automatic control of temperatures 
or pressures is required. If you have a problem 
involving the control of liquid or gas flow in 
response to pressure or temperature chang res, 
a standard, low-cost A-P expansion valve may 
provide an immediate answer. 


Designed primarily for refrigerant control, 
expansion 


DEPENDABLE controls 


For Air è Liquids è Gases è Refrigerants 


A-P CONTROLS CORPORATION 


(formerly Automatic Products Company) 
2401 N. 32nd St., Milwaukee 45, Wis. @ In Canada: A-P Controls Corporation Ltd., Cookeville, Ont. 
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BOSTO 


STOCKS ARE 


Save time 


self of uniform quality 
interchangeability 


ind money 


assure your- 
parts 


by standardiz 


and 


ing on Boston Gear quality prod 


ucts stocked 
Boston 


near 


Gear 
you! 


AKRON, OHIO 
Beorng aan, ine. 
280 E. Exchange S*. 
ALBANY, MEW YORK 
Seger-Spuck Sup. Co. 
364-366 Broodwoy 
ALLENTOWN, PENNSYLVANIA 
Wm. M. Taylor & Co., inc 
250-256 Momiton $t 
ATLANTA, GEORGIA 
J. M. Tull Mato! & Sup. Co. 
285 Mariette St 
BALTIMORE, MARYLAND 
Corey Mchy. & Sup. Co 
350) Brehm's Lone 
BIRMINGHAM, ALABAMA 
Owen-Richards Co , ine 
1009 2nd Ave. N 
BOSTON, MASSACHUSETTS 
Chondier & Farquhar, inc 
900 Commonwegih Ave 
BRIDGEPORT, CONNECTICUT 
Howley Mordware Co 
1120 Main St 
BROOKLYN, NEW TORK 
H. L. Dickie 
314-36th $t. 
BUFFALO, NEW YORK 
Root, Neo! & Co 
64 Peabody St 
CHARLOTTE, NORTH CAROLINA 
Matthews Marve Soles Co 

Eost 71h St 


ORATTANO OG, TENNESSEE 


Volunteer Bearing & Transmission Co., inc, 


2000 Sowth Brood St 
CHICAGO, ILLINOIS 
Bowon Gear Works 

955 W. Washington Bivd 
Chgo. Pulley & Shatting Co, 


1245 W. Fulton St. 
CINCINNATI, ONIO 
Queen City >vp. Co. 
Peor! & tim Sh 
CLEVELAND, OHIO 
Bearing Distr ibytors, inc 
2618 Corneg:e Ave. 
Boston Geor Works 

211 St. Clair Ave., N. W, 
Mav-Sherwood Sup. Co. 


666 Parsons Ave 
DALLAS, TEXAS 

Geo. J. Fia Co 
2413-15 Commerce St. 
DAYTON, OHIO 
Klinger-Dilis 

041 Se. Patterson Bivd 


A. Sire’ now 
49-165 E. Lor 

GRAND RAPIDS, "MICHIGAN 

m dusta! Soles Co 

? von, S. E 


SBORO, NORTH CAROLINA 


403 Wolker Ave 
HAMILTON, ONTARIO 
Renoid-Coventry, Lid 

443 King St. € 

HARTFORD, CONNECTICUT 
Sdiitor-Moiden, inc 

433 New Pork Ave. 
HOUSTON, TEXAS 

Geo. J. Fia Co 

2702 Polk Ave. 
INDIANAPOLIS, INDIANA 
Vonnagut Hardware Co 

402 W. marylond St 
JACKSONVILLE, FLORIDA 
S. B. Hubbard Co 

32 W. bay S. 

KANSAS CITY, MISSOURI 
Eliteidi Mchy. & Sup. Co. 


Hoyt N. Poyne 

410 L. Depot Ave. 

LANCASTER, PENNSTLVANIA 
Herr & Co., inc 

Prince & Chestnut Sts 

LONDON, ONTARIO 

Renoid Covent y, Ud 

1024 Ontord St., Eost 

LONG ISLAND CITY, NEW YORK 
L. C. Bigiow & Co., inc 

1!-06 jochson A 

LOS ANGEL CAUPORNA 


Gorrett Supply Co 
3844 5. Sonto Fe Ave, 


at thes« 
Distributors 


Authorized 


onc 


LOUISVILLE, KENTUCKY 

Ind vstrial Equip. Co. 

1377 South 7th S. 

MEMPHIS, TENNESSEE 

Lewis Sup. Co. 

Man at bunor Sh. 

MIAMI, PLORIDA 

Gondos Corp 

2140-50 N. Miami Ave. 
MILWAUKEE, WISCONSIN 
Western iron Stores Co 

319-33! East Clybourn St. 
Wisconsin Beorng Co 

915-917 N. Morker St 
MINNEAPOLIS, MINNESOTA 
R. C. Duncon Co., 1300 dih St. S. 
industrial Supply Co 

1100-08 3rd Ave. S 
MONTREAL, QUEBEC 
Rencid-Coventry, Lid. 

1006 Mounton S 

NEWARK, NEW JERSEY 
Sqvier, Schilling & Shift 

419 Plane St 

MEW ORLEANS, LOUISIANA 
McLellan A-C Sup. Co 

2375 Tchovpitovias St 

NEW TORK, NEW YORK 

L. C. Bigiow & Co., inc 

250 W. Sam St. 

Boston Geor Works, 480 Cana! St. 
Frame Tracy, inc., 202 Centre St 
OAKLAND, CALIFORNIA 

C. W. Marwedel 

1 hth & Alice Sts 
PHILADELPHIA, PENNSYLVANIA 
Boston Gear Works 

Broad St. Cor. of Lycoming & | 6th Sts. 
Lindsay, Oberholzer & Co. 

4432 Ridge Ave 

Moddock & Compony 

42 N, Sinth St 

PITTSBURGH, PENNSYLVANIA 
Somers, Fitler & Todd Co. 
313-327 Water Street 
PORTLAND, OREGON 
Woodbury & Co 

133 $. W. 2nd Ave 
PROVIDENCE, RHODE ISLAND 
Machine Parts Corp 

271 Washington St 

QUISIC. QUEBEC 
Renoid-Coventr y 

5 Bowiomoque Ave 

QUINCY, MASSACHUSETTS 


ROCHESTER, NEW YORK 
Joha M. Forster Co. 
110 mat Se. 
s". — MISSO 

sd Wright Me 

29 N. &oodway 

san PRANCISCO, CALIFORNIA 
Boston Gear Works 


D, MASSACHUSETTS 
Works 
9 Worthington St 
SYRACUSE, NEW TORK 
racune Sup. Co 
3 4 W. Foye 
TAMPA, FLORIDA 
Southern Pump & Sup., inc 
902 Twiggs St 
TOLEDO: ONO 
Ohio beiting & Trans. Co. 
406 Orange 5t. 
TORONTO, ONTARIO 
Renoid-Coventry, Lid 
50 tdward 5$ 
TRENTON, MIW aas 


WINSTON-SALEM, 
NORTH CAROLINA 
Kester Machinery Co 
300 €. 3rd St 
WORCESTER, MASSACHUSETTS 
W. M. Steele Co. 
171 Fremont St. 
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Cc T} DOOR j 
ost THE 1 PRINTER 


DON'T LET Yourself IN FOR LOSSES LIKE THESE 


*LOOK WHAT BOSTON 20° PRESSURE STANDARDIZE ON 
ANGLE GEARS SAVE YOU! STOCK BOSTON GEARS 


Specify Boston 20° Pressure Angle DESIGN THEM INTO 
ears instead of ordina 
14V" PLA. geors of idenicol YOUR EQUIPMENT 
horsepower rating and save: 
ALWAYS SPECIFY THEM 


21.2% in COST FOR REPLACEMENTS 
23.4% in WEIGHT 


16.9% in SPACE — 


Ask your nearby Boston Gear Di: EM for 
Boston 20° Pressure Mh Gea 


in uer i RE dn did (see adjacent list of Authorized Boston Geor Distributors) 


9 BOSTON GEAR WORKS 2 


71 HAYWARD ST., QUINCY 71, MASS. vu 


SSSERBPESIS 


Couplings = — — Universi foin 
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AVTOMATIC 


“Sentinel of FILTER element removes 
: -— solids .00039 and larger. 

the Air Line TRANSPARENT BOWL pro- 
vides visibility. REGULATOR 

is capable of passing large 

volume with an unrestricted 

flow and minimum amount 

of pressure drop. Self-bleed- 

ing, compact, simple. Ma- 

chined from bar aluminum. 

LUBRICATOR delivers de- 

sired volume of oil. Adjust- 

able Venturi Valve permits 

efficient operation on broad 

range of volume and pres- 

INOREASE your Pneumatic sure. Bowl can be refilled 
* D Grinders without shutting off air sup- 

ply. Any of these 3 devices 
can be used as separate 


POWDERMET PARTS 


see 
+s, 


"Remember, Built - in 
quality remains long 


after first-cost disap- units or in any combination 
: pears” Write for Literature 
$5. 
l e ^r 
& 46 Victor Ave. 
e 


DETROIT 3, MICHIGAN 


PRODUCTION OAPACITY 


7 out of 10 


leading Road Grader Manufacturers Use 


ROCKFORD 


PRECISION PARTS ARE DELIVERED READY 
FOR ASSEMBLY WITHOUT FURTHER PROCESSING! 


Gears, bearings, electronic components and small assembly 
parts are fabricated to your specifications and tolerances. You 
avoid troublesome raw material procurement problems, 
decrease the burden on over loaded equipment in / 
your own plant and reduce costs at the same / 
time. Send for this free booklet today and see how /- 
“Powdered Metal In Your Production Picture” 4 .3 
will increase your output! 


POWDERED METAL PRODUCTS CORPORATION Gf ~YoreEbeca 


9335 West Belmont Avenue, Franklin Park, Illinois 


CLUTCHES 


To lasere Reliable Service Under the Difficolt 
— Conditions Met in Road Building Werk. 
thew — 
ROCKFORD CLUTCH eur Lm = 
rection advantages w it hele make yow 
product operate more and 
economically under aoe e 
ROCKFORD CLUTCH DIVISION 
BORG- WARNER 


209 Catherine Street, Rockford, Hilinolg 


ROCKFORD 
CLUTCHES 
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(Under Glass...meee tase roneven 


If you could pack your electrical apparatus in 
glass, there’s no telling how long it would last! 


But it’s service use that pays off in profits, so a 
prominent locomotive maker chose the next best 
use for the protective qualities of glass—or, more 
specifically, insulating materials made with 
Fiberglas* yarns. 

Here’s how he does it: 


Electric traction motors that directly drive the 
wheels on diesel-electric engines, normally have a 
usable life of only 600,000 road miles. Armatures 
and coils insulated with organic materials break 


down under service use, causing costly down-time. 


The solution: Coil and armature insulation made 
with Fiberglas glass-base materials and silicones 
which permit higher currents, resist heat far longer. 
The result: traction motor ratings increased from 
700 to 835 amperes . . . braking effort upped 23% 
. . . locomotive rating upped 25% . . . and, most 
important of all, road-mile life increased 8 times! 


This is just one example of product improve 
ment made with Fibergias glass-base insulations 
If you make or use electrical apparatus, it will pay 
you to investigate Fiberglas insulating materials 


OWENS-CORNING FIBERGLAS CORPORATION, ELECTRICAL SALES DIVISION, 16 East 5óth Street, New York 22, N. Y 


OWENS-CORNIN( 


l'IBERGLAS 


*fiberglos is the trode-mork (Reg. U. S. Pct. Off.) 
of Owens-Corning Fiberglas Corporation for a 
variety of products mode of or with glass fibers. 
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for 


SPECIAL 


INSULATION PROBLEMS 
of 
Polyethylene ons Vinyl 


... we offer our facilities 
for special compounds, 
special design, extrusion 
and fabrication. Consult: 


For Drawings That Wont 
Get X EDGY / With Age Mix. Extruded Products Division 


DEPT. PE 


Specify Arkwright Tracing Cloth! Then you can be GERING PRODUCTS 
sure that no matter how often a master drawing is 
INC. 


yanked out of the cabinet, it will never become 
ripped, or paper-frayed around the edges to spoil Pioneers in Electronic Insulation 
your work. KENILWORTH, N. J. 


Arkwright Tracing Cloth is the best insurance 
you can get that your drawings will never go 
brittle, discolor or become opaque with age. Best 
insurance, too, that original drawings are always 
sharp, clean and ghost-free. Erasures on Arkwright 
cloth re-ink without feathering. And every roll is 
carefully inspected for pinholes, thick threads or 
imperfections of any kind. 








All good reasons for you to remember: if a 
drawing is worth saving, put it on Arkwright Trac- 
ing Cloth. Would you like a sample? Write Ark- 
wright Finishing Company, Providence, R. I. | 


PRECISION DIE MADE — LOWEST POSSIBLE COST 


DAYTON ROGERS MFG. CO. 


Nunneapolis 7, Minnesota 


i 1919 lusivel 
t Uu M T i 8 cae 


UNIVERSAL JOINTS 


Can Save You TIME and MONEY! 

14 sizes — 38" to 4" C.D. — in stock at all times and 

ready for immediate sample or volume shipments 
$ Every facility for special specifica- 

p L U tion jobs. Free engineering data ond 

price lists on request. 

@ Ball type for light duty application 

€ Stondord for heavy duty 

€ Lo-Friction for most exacting demands 


Whatever your requirements, we invite your inquiry. 


CURTIS UNIVERSAL JOINT CO., Inc. 


GC 11 Birnie Ave. Springfield, Mass. 
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This new Centri-Spray washer thoroughly cleans up to 
400 cylinder blocks an hour. It often runs 3 shifts a day, 
six days a week. A tough job for the nine Howell Industrial 
Motors which power it! 


Four 25-H.P. motors operate the unique Centri-Spray 
units which envelop the rotating blocks with a powerful 
high-volume spray of water. A high-head centrifugal pump, 
equipped with a 15-H.P. motor, flushes blocks internally 
All foreign matter is completely removed, inside and out 
Four motors, from 1/3 to 20 H.P., power the automatic 
sludge remover, the recirculating pump, the main conveyor! 
and the high-pressure blowoff fan. 


Howell Type K Motor. Offers con- Howell engineers worked closely with this manufacturer 
stant performance in the presence of to provide the right motor for each application. As a result 
dirt, dust, fumes and moisture. Sizes : 

3 to 150 H.P. at 1800 R.P.M. Either this Howell-powered washer easily takes the hardest 


vertical or horizontal mounting operating schedule in stride. 


Highest quality motors, designed for your specific jobs 
are typical of the service you get from Howell. Let us 
handle' your electric motor needs. You'l find precision- 
built Howell industrial type motors a profitable invest- 
ment that pays off in extra years of dependable performance. 


HOWELL ELECTRIC MOTORS COMPANY 
Howell, Michigan 


OWELL 


Howell Type F Motor. A high-slip 
high-torque motor designed for Don R 

punching and shearing operations £a Danda 

Sizes '2 to 200 H.P. in open frames HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
2 to 125 H.P. in enclosed frames MOTORS B 


Precision- built industrial motors since 1915 
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The 2% that cured a Pickled Pump 


How years of N-B-M Metallurgical experience 
paid off by solving a severe problem of corrosion 


When a vinegar producer sudenly starts 
having frequent pump failures due to extreme 
impeller corrosion, it’s pretty evident that 
something unusual is going on... particularly 
when the same pump had been used success- 
fully for years. The pump manufacturer sent an 
engineer to the installation . . . and found that 
concentrated vinegar was being pumped, in- 
stead of diluted vinegar as before. Impellers 
in some cases were lasting only 1 week. 

The pump manufacturer came to us with the 
facts—and our Metallurgical Department was 
immediately put to work on the problem. 


Result? in a matter of days, impellers 
of a new alloy were on their way with a 
slight but important alloy change . . . the 
addition of 2% nickel. These impellers now 
last 18 months to 2 years—longer than they 
ever had before! 


We're proud of examples like this ... be- 
cause they show how effectively our facilities 
for Research and Engineering — combined 
with 75 years of practical application expe- 
rience—make money-saving solutions to 
problems on... 


Non-Ferrous Bearings and Castings— 
As-Cast or Machined 
Babbitt Metals— 
For every type of 
bearing service 


Bronze Bars— 
As-Cast or Machined; 
Cored, Solid, Hexagon 


NATIONAL BEARING DIVISION 


COMPANY 4932 Manchester Ave«ve * St. Lovis 10, Mc. 


PLANTS IN: ST. LOUIS, MO. © MEADVILLE, PA. © NILES, OHIO © PORTSMOUTH, VA. S ST. PAUL, MINN. * CHICAGO, ILL. 
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Air inlet Electroaire valve 


Air motor 
Hydro-check 


Model HCBEMS5B-60, 


You get the smooth piston travel characteristic of hy- 
draulic operation plus the fast flexibility of air power 
from the Bellows Air Motor and Hydro-Check, combined 
in a single unit. 


TWO MOUNTING STYLES This compact power unit has the built-in ELECTRO- 


Model HCBEM Air Motor and Hydro- AIRE* directional valve; electrically controlled, but 
Check is available arranged in tan- air-powered. The valve operates on 8 volts, so you can 
dem, as shown above, or in parallel, use simple low voltage wiring. No electrical hazard to 
as sketched below: operator or machine. Place your controls where you wish. 
The piston rod responds instantly, without lag or delay. 

4) 


te TT 
n 


riy 


This power unit is fast. The valve can make as many as 


te HAF : 
BH HI Du 2200 movements an hour, all day long, without over- 
: Q heating. Built-in speed controls (one for the power 
stroke, one for the retract) let you adjust piston rod 
speed to your own needs. 


But the Hydro-Check is the control element that makes 
"de" dus this power unit so radically different. The Hydro-Check 
Five bore sizes: 14%", 1347, 2V2", 
354" and 414". Stroke lengths up flattens out the bounce or chatter that occurs as a result 
to 18” or more. Combination units of the natural compressibility of air. The air cylinder 
of Air ee and I 7: piston movement becomes miraculously smooth. You 
also made equipped with the stanc have the smoothness of hydraulic operation plus the 
ard Bellows manually operated II T s : 
valve; and of course, Air Motors advantage of air's speed and flexibility. You can set the 
and Hydro-Checks are available as Hydro-Check to take over control at any point; so you 
separate units. can have rapid advance and rapid return, yet have full 
control over the feeding stroke. 


All in all you just can’t beat the combination of Bellows 
Air Motor and Hydro-Check for fast, smooth, accurately 
controlled air cylinder power. 


Write * TM Reg. Patent Pending 
for this FREE Bulletin 


Photographs, wiring diagrams, tech- 

nical data, case histories, etc., on 

Bellows Air Motors, Hydro-Checks 

and other Bellows “Controlled-Air- 

Power” Devices. Shows how easy it 

is to use flexible, economical air 11 

power for "Faster, Safer, Better, ý à h e Be OWsS C O. 
Production.” Address Dept. PE 651, 

The Bellows Co., Akron, 9, Obio. AKRON 
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The Brewers uncovered a 


new wrinkle in an old, old science 


HE ancient amber brew, you might call it. Brewing 

was a familiar art at least 5500 years ago by 
archeological record, and probably for many cen- 
turies before that. 

In such a dynasty, the brewers naturally have run 
the gamut of materials for their equipment. Starting 
with the sun-baked clay of the ancients, ranging through 
wood and various metals, today the emphasis is in- 
creasingly on stainless steel in the never-ending search 
for higher quality and purity, finer taste and flavor, 
and lower overall costs. The bright, shining face of 
Allegheny Metal is to be found in equipment from one 
end of a modern brewery to the other, in the barrels 
on the trucks and in almost every tap-room. 

The reason why is easy. No other available metal is 
at once as strong and as resistant to corrosion, heat 
and wear as stainless steel. 


That's why Allegheny Metal is an essential material 
for so many industrial purposes—and for fighting 
equipment, too. We're steadily increasing our pro- 
duction, continuing to spend millions in the process— 
and as a further measure to spread the supply of stain- 
less steel, we offer every assistance to users to avoid 
undue wastage and spoilage. 


* B * * + 


Complete technical and fabricating data—engineer- 
ing help, too—are yours for the asking from Allegheny 
Ludlum, the nation’s leading producer of stainless 
steel in all forms. Branch Offices are located in prin- 
cipal cities, coast to coast, and Warehouse Stocks of 
Allegheny Stainless Steel are carried by all Joseph T. 
Ryerson & Son, Inc. plants. @ Allegheny Ludlum 
Steel Corporation, Oliver Bldg, Pittsburgh 22, Pa. 


Wwa@D 3292 


You can make it BETTER with 


Allegheny Metal 
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at BRAD FOOTE is the art and science which converts gear designs«nto 
drawings and specifications of component parts. Here... in our 
own plant . . . our own engineers determine mechanical and metallurgical 
structures. Our own draftsmen create the intricate, accurate drawings 
from which other skilled hands make the finished pieces. 


€ Engineering is important. It is a primary step in BRAD FOOTE's 
method of complete manufacturing control. It assures you 

of gears which will perform satisfactorily . . . when used in 
your shop or on equipment you sell to others. 


@ This engineering service we give our customers is another reason 
why we can say—‘‘No one shares our responsibility.” 


BRAD FOOTE GEAR WORKS, Inc. 


Bishop 2-1070 * Olympic 2-7700 * 1309 South Cicero Avenue 
Cicero 50, Illinois 
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need d-c solenoids? 


Do you have a problem involving d-c solenoids? To get 
more work per unit volume—at lower cost, look to 
Soreng for d-c solenoids that do a better job longer! 

Soreng-engineered d-c solenoids incorporate exclu- 
sive design features that assure — 


€ More work with the most efficient use of copper 
and steel 


Elimination of the bottle-necks. usually found in 
magnetic circuits 
Lowest practical weight and smallest size consistent 
with required work output 

€ Huskier construction for longer service life 


€ Lower cost 


Typical of Soreng engineering is the d-c solenoid illus- 
trated above. Designed for use on the hydraulic lift con- 
trol of one of the nation's leading farm implements, it 
provides both push and pull, with a stroke of Vs" in each 
direction. Operating on 6 volts d-c, it develops a force 
from 25 pounds in the open position to 50 pounds in 
the seated position. 

Performance characteristics like these are the reason 
why so many of the country’s major manufacturers rely 
on Soreng for solenoids that do a better job—longer. 
Want more information about d-c or a-c solenoids? 
Write, without obligation, to Dept. N16. 


D 


America’s Largest Manufacturer of Solenoids 


9555 Eden Ave., Schiller Pork, Ill 
Plants: Schiller Park, Hl. » 


Chicago Suburb 
Fremont, Ohio 


TO 


Annis Front-End Mower 
Manufactured by 
Krengel's, Inc., 

Twin Falls, Idaho 


FLEXIBLE SHAFTING SOLVES 


Power Transmission Problems . . . BETTER! 


The problem: To provide a means 
of power transmission between 
power take-off and mower at- 
tachment that would give max- 
imum efficiency — eliminate ex- 
cessive vibration . . . eliminate 
danger of exposed rotating parts 
and costly clogging and jamming 
caused by dirt, grasses. Stow 
Flexible Shafting solves these 
problems — transmits power 
smoothly, safely, economically 
Put Stow to work on your prob- 
lems today! 


|i! 


d Send for your 
free copy of 
Stow Flexible 
Shafting 
bulletin and 
Torque 
Calculator 


MANUFACTURING CO. 


426 State St., 


Binghamton, N. Y 


INR CHIN 


STAINLESS STE 


CAST TO MICROMETER TOLERANCES 


Port: 

CORE CATCHER FINGER 
(Oil well drilling equipment) 

Alloy: Miscrome 4 (AIS. 

Type 410 Modified) 

Weight: .06 oz. 


More than 500,000 castings of this piece 
have been produced to exacting physical and 
metallurgical specifications. Exceptionally high 
service stresses require critical inspection in- 


cluding 100% X-ray. 


This core catcher finger is similar 
to hundreds of different types of 
components that can be precision- 
cast with resultant economies in 
machining and material costs. The 
Misco Precision Casting Process 
provides low-cost quantity produc- 
tion of small, intricate alloy steel 
parts, uniform in quality, dimen- 
sional accuracy and soundness. 
Engineered for performance rather 
than convenience of fabrication, 
Misco Precision Castings can be 


readily adapted to products and 
manufacturing processes. Misco 
has superior quality alloys to suit 
your requirement; high strength 
hardenable, wear resisting, heat 
and corrosion-resisting steels. 
Misco has extensive precision cast- 
ing technical experience and the 
necessary production skill. We offer 
assistance with design, production 
and application of precision cast 
parts that must resist heat, abra- 
sion and corrosion. 


PRECISION CASTING DIVISION 
Michigan Steel Casting Company 


1999 GUOIN ST 


One of the World's Pioneer Producers 


DETROIT MICH 


tributors 


of Heat and Corrosion Resistin 
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unting Cast Bronze Bearings lend them- 
i selves readily to simple, dean design—only & straight 
" 5» "shaft, a bearing of finely finished bearing bronze, a 


E " 
Ky 
v 


D »housing surrovnding it 3nd the oil film 18 insulate 


- 


N *. against noise and wear. The Bunting Brass & Bronze 


ese 4 Company, Toledo 9, Ohio. Branches in principal cities. 


itd BRONZE BEARINGS’ + OPRECISION BRONZE BARS: ©" BUSHINGS | 
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Cut the cost of dies 
Gain weeks of time 


Es] Ti fn 
spinning andfabricating 
can Help You Lick 
Production | 


dub 


TN 


Bellmouth for testing 
jet engines spun and 
fabricated of stainless 
steel. 


H IGH tooling costs — months of waiting time — the urgency 
of the hour — these very real conditions need not bring 
despair to able designers and alert production executives. 
Spincraft engineering may well provide you with a welcome 
solution at a small fraction of conventional fabricating costs 
and in far less time. 

The parts or products you see here reflect what can be 
done by spinning and fabricating in 
combination. This resourceful approach 
provides a wide range of opportunities 
in many metals that you are invited to 
discuss with Spincraft engineers. The 
answer you want cannot be guaranteed, 
but others have been helped so often 
and so well that Spincraft has become 
the world’s largest metal spinning and 


2 o : Send for the Spincraft 
fabricating plant. Call or write 


Data Book—40 pages 
of engineering infor- 
mation that will be 
helpful to you. 


4139 W. State St. 
Milwaukee 8, Wis. 


CUORE amens up Cui UTOR TI OUR, EROR TAS 


Heretofore known as 
Milwaukee Metal Spinning Co. 


HERE'S AN 


SPECIALTY! 


COMPACT, RUGGED, 
PRECISION BUILT 
FRACTIONAL H. P. 


For 25 years, OSTER hos specialized in 
building fractional H.P. motors to meet 
specific requirements. OSTER is unsur- 
passed in engineering, tooling, and as- 
sembly of electric motors up to 6” max- 
imum O.D. of the following types: 
Direct current—6 volts to 220 volts 
Universal motors —6 volts to 220 volts 
Induction motors — conventional 
voltages 
Shaded pole motors—conventional 
voltages 
400 cycle motors of the smaller sizes 
Also precision electro mechanical 
assemblies 


| ELECTRIC MOTORS 


All this OSTER experience 
and precision workman- 
ship, plus the consider- 
able volume of fractional 
H.P. electric motor pro- 
duction, assures you o re- 
liable source for motors 
of dependable perform- 
ance. For full information 
as to how OSTER can serve 
your special motor needs, 
write, wire or telephone 


JOHN ÜSTER 


MANUFACTURING CO. 
RACINE, WISCONSIN 


air conditioning, packaging, refrigeration, 
air, printing equipment, etc. 


The "M'' Series valves are approx. 4%" high, yet have ex- 
tremely fast action and large capacity for liquids, air and inert gases! 
They have soft insert seats to prevent leakage — will operate in any 
position — nylon fabric coated diaphragm for long life —max. power 
consumption 10 watts—continuous duty! M-2 two-way normally closed 
— 5 to 150 p.s.i.— port size %" or A"; orifice Ye'' — pilot operated. 
M-3 three-way normally closed, three-way normally open or direction- 
al flow—20 to 150 p.s.i.—port size %" or 2"; orifice Ye" — pilot 
operated. Special models available. 


Write for Bulletin No. 493 


Skinner ELECTRIC VALVE DIV. 


THE SKINNER CHUCK COMPANY 
132 Belden Ave., Norwalk, Conn. 
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would a Clexib/e connector help your 
product Wwe: 7 


squirts 
around 
corners 


These flexible refrigerant | 


Bronze Tubing with a bronze protective 


a flexible suggestion 


in engineering vour product: there's an 
American Flexible Metal Connector for every 
connector problem — for eliminating vibra- 
tion, for cramped connections, for misaligned 
ports, for moving parts. Strong, tight and 


corrosion-resistant. 


Write for Bulletins SS-50 and CC-300 to the curves 
The American Brass Company, American This Porta-f ' nachine light 
Metal Hose Branch, Waterbury 20, Connec- 
ticut. In Canada: The Canadian Fairbanks- 

Morse Co., Ltd. 


wherever connectors must move... 


* 
Anetan FLEXIBLE METAL HOSE AND TUBING 
51 


> 


) 1 
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Montclair, N. J + Detroit + Wheaton, III » Los Angeles » Cleveland « San Francisco 


316 


another 

tough 
cold heading 
M 


SCOVILL 


This copper transformer stud is being produced 
by cold heading at Scovill for a well-known 
electrical manufacturing company. Note the 
the staked 
fiber washer. Copper, 
though difficult to work on automatic screw 


different diameters and shapes, 
wings and ''captive" 
machines, is admirably suited for cold heading. 
By preserving the flow lines in the metal, cold 
heading also produces a stronger part. 

Although this particular part is designed for 
an electrical component, it may spark a solu- 
tion to some similar problem you have, involv- 
ing different diameters, washer assembly and 
staked wings. For further information send 
your sample or blueprint. 


"Guide to the Profitable 
Use of Cold Heading" 

— Bulletin No. 2 describes 
the advantages and 
limitations of this process 
for the designer. It's 

free for the asking. 


RECESSED WEAD SCREWS + SEMS 
STANDARD MACHINE SCREWS «+ 


UA TN 
MI ll | |l, SPECIAL PARTS 


INDUSTRIAL FASTENER SALES, WATERVILLE DIVISION 
SCOVILL MANUFACTURING CO., WATERVILLE 14, CONN. 


TAPPING SCREWS 
SPECIAL COLD HEADED PARTS 


FASTENERS AND: 


*"ec0sctossososen ton 


2902209090090 009994 00009 99 9097 00009 09 99900090900 09 6 90 0 0 40 9o 9 9 0 


A GREAT NAME IN 
CUSTOM INJECTION MOLDING 


Serving Industry -=-= -> 
with the best engineering 
and production facilities 


for top quality Plastic 
Parts and Products. 


ETKO PLASTIC 
CORPORATION 


WRITE TODAY FOR FREE BOOK ON PYRO SERVICES 


t d 


SUB-FRACTIONAL HORSE POWER AAOTORS. 


TYPE F BLOWERS 


Originally designed for cooling electronic tubes in 
transmitters, induction heaters and diathermy equip- 
ment, Heinze F2 Blowers have become popular also for 
advertising displays and similar applications where a 
small current of air and quiet operation are required. 


Characterized by low wattage, neat appearance and 
light weight. The shaded pole motor will not cause 
radio interference 

115v AC 60 cycles 15 watts 

F2D (double) 20 CFM 3000 RPM 


(free air) 


F2S (single) 
(free air) 


‘Heinze Electric Co | 


685 Lawrence Street 


„LOWELL MASS 


10 CFM 3000 RPM 
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HydrOllLic 
PUMPING 
NITS 


For Circuit Pressures to 5000 psi $F 37 different types and 


For any hydraulic circuit need—with any pressure capacity up to E sizes @ Operating p 
5000 psi—one of the 37 different models of HydrOILic Pumping E sures from 400 to 5000 psi 


Units will give you highest efficiency in a rugged, compact, space- s 
saving package: @ Constant or variable vol- 


The HydrOILic Axial Piston Pumps that form the heart of I ume types 6 Volume control 
these pumping units have been shown by repeated tests to de- 


liver high volumetric efficiency at operating pressures up to by handwheel, stem or pres- 
5000 psi. They are hydraulically balanced throughout, with sure compensation S Volume 
fewer parts and s‘mplified construction that means longer F i : 
service with lower maintenance costs. S deliveries from 2 to 35 gpm 6 Ef- 
The advanced performance attained in HydrOILic ficient axial piston pumps @ Res- 
Pumping Units ts the result of more than 25 years of E ; adi 
specialized engineering and manufacturing experi- K ervoir capacities from 16 to 165 
ence at Denison—experience concentrated in the Y li Si | | 2 + 
: : 2 age allons ingle-panel mounting o 
field of oil-hydraulic equipment. Their advan- : g e g P g 
tages have been proved by users in almost every motor, pump, relief valve, gauges and 
field, under all types of operating conditions , i š 
f controls @ Available with thermostati- 
For best results on your hydraulic circuit E i 
needs, use Denison HydrOlLic Pumping E cally controlled cooling systems * Com- 


Units, Valves, Controls, Fluid Motors, and : : +f: : . 
Pumps. Write for complete information. pact design simplifies circuit arrangement 


@ Large series units meet J. |. C. standards. 


DEN ISON The DENISON Engineering Company 


P * 1157 Dublin Rd. Columbus 16, Ohio 
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Use. of investment castings (right) for the 
three metal parts of stainless steel gea 

less pumps (above) has enabled o New 
Jersey manufacturer to mass-produce 


the pump: 


HAYNES 


TRADE-MARK 


PRODUCTION OF STAINLESS 
STEEL PUMPS FAST and ECONOMICAL 
WITH “HAYNES” PRECISION CASTINGS 


Stainless steel gearless pumps were strictly a 
"specialty" item with a New Jersey pump manufac- 
turer until investment castings were put to work. 


hey are now being mass-produced as a standard item. 


Fabrication of the pumps is easy and economical. 
he precision investment castings—two body sec- 
tions and an impeller guide—require only a few 
finishing operations before assembly because they 
are cast so close to size. For this reason, there is no 
excessive waste in machining. The parts have a sound, 
dense structure, and the surfaces are exceptionally 
smooth. Even the lettering that identifies the manu- 
facturer, the model, and the patent numbers is cast 


so precisely that it is clear and legible. 


Use of Haynes precision investment castings has 
thus made it possible to produce pumps with excel- 
lent appearance and long service life at attractive 
prices. For examples of other successful applications 
of these castings, and also tips on designing parts to 
be produced by this method, write for the booklet, 


“Investment Castings.” 


Haynes Stellite Company 
A Division of 
Union Carbide and Carbon Corporation 


mas 


General Offices and Works, Kokomo, Indiana 
Sales Offices 
Chicago — Cleveland — Detroit — Houston 
Los Angeles— New York—San Francisco— Tulsa 
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Mode! 63—An efficient, 
general purpose seal 
for high speeds. For 
shafts 3" diameter and 
smaller 


Model 64—A strong, ef- 
fective seal for heavy 
duty on shafts of the 
largest diameter. 


Model 91A—A spring- 
less seal of small cross 
section, with the metal 
reinforcing member sur- 
rounded by rubber. 


Model 91B—A spring- 
loaded seol of smoll 
cross section, with the 
metal reinforcing mem- 
ber surrounded by rub- 
ber. 


GARLOCK 


"REG. U.S 
uL il 
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Model 53—An efficient, 
general purpose seal for 
high speeds. For shafts 
above 3" diameter. 


PATENTED 


It’s certainly good business prac- 
tice to buy the best oil seals, in 
order to have maximum protection 
for costly bearings. By using the 
proper KLOZzURE oil seal, you may 


save the high cost of frequent bearing replacement. 

To be sure of thoroughly dependable bearing pro- 
tection, specify Garlock KLozureE Oil Seals. They are 
tough and durable, resist oil and heat, stay firm and 
resilient. KLOZURES are made in a complete range of 
sizes and in many models, a few of which are illustrated. 


THE GARLOCK 


PACKING COMPANY 


PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 


OIL SEAL 
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PROTECT ALL ASSEMBLIES AGAINST 
SCREW THREAD FAILURE 


Use Heli-Coil Inserts of precision-formed stainless 
steel or phosphor bronze wire. They give permanent 
armored protection to all threaded members. They 
ELIMINATE vibration-wear, failure and stripping 
... also galling, seizure, and corrosion, even in the 
presence of salt air, dampness and tropical humidity. 


Assembly and disassembly, however frequent, are 
easily and quickly done with no thread wear. Produc- 
tion salvage and field repair of damaged or defective 
threads are simplified. One ordnance manufacturer 
salvaged over $200,000 worth of castings in a year. 
Specially designed Heli-Coil ordnance kits are ap- 
proved for base and field service. 

Heli-Coil Inserts are widely used in jet and re- 
ciprocating engines — nearly 600 in one famous en- 
gine! — in airframes and accessories, in gun-mounts, 
radar and electronic instruments, fire-control mech- 
anisms, transmissions and many other products. Heli- 
Coil Inserts fit National Coarse and Fine Thread sizes, 
pipe threads, all automotive and aviation spark plugs. 
Meet all industrial, military, and aircraft specifica- 
tions. Class 2, 2B, and 3 fit. 


HELI-COIL 


Protecting Screw Threads for Industry 


CORPORATION 


HELI-COIL CORPORATION 
47-283 Thirty-Fifth Street, Long Island City 1, N. Y. 


Please send me 


Bulletin 650 on Design Data 
Bulletin 349 on Salvage and Service 
NAME 

FIRM 

STREET 


ZONE STATE 


The Controlled Flow 


HYDROPUMP 


PROVIDES COMPLETE CONTROL OF 
VOLUME * * * DIRECTION * * * PRESSURE 
AT THE PUMP without Valves 


These are only some of the features that the 
HYDROPUMP offers. For complete information, 
write for Bulletin 100-P. 


MILWAUKEE HYDROPOWER, inc. 


3445 N. 35th St. Milwaukee 16, Wis. 


PRECISION 


BALLS 


CHROME ALLOY « STAINLESS. STEEL WV. 
OTT Lee eee eT 
PLASTIC « COPPER « GLASS « DRILLED BALLS 


Precision balls for every industrial 
requirement. Made in many different ma- 
terials. Send your specifications for à 
recommendations from our Engineering 


Department 


THE HARTFORD STEEL BALL CO. 
HARTFORD, CONN. 

LICET RET TT TETTE TT RETI, 

MARKET 27169. PHONE. PENNSYLVANIA. 6 2078 


mga 


FRANKLIN 19 
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COPPER NAILS and TACKS BRASS and BRONZE BRASS and BRONZE CAP 
COPPER STORM NAILS BOLTS and NUTS and LAG SCREWS 


Va 


BRASS and COPPER RIVETS BRASS COTTER PINS er 
and WASHERS BRASS ESCUTCHEON PINS SOLDERING COPPERS 


y 


INDUSTRIAL WIRE CLOTH and 
BRASS STRAINER CLOTH 


Miscellaneous items of copper 
and brass for M-R-O 


AUTOMOTIVE and 
INDUSTRIAL FITTINGS 


Need Bearing Bronze Bars? Brass or Bronze Bolts 
Copper Nails? Any other Brass or Copper Items for 
Maintenance—Repair—Operating Supplies? We can 
supply many such items under-NPA Reg. á to any 
business enterprise, government agency, or public or 
private institution, on a DO-97 rated order for such 


uses, subject to the end use restrictions established 
COPPER HAMMERS ; 
by the NPA. 


Chase offices (23 of them warehouses) located in 
major industrial centers, coast to coast, stand ready to 
serve you. Phone the one nearest you. They'll make 
every effort to fill your "DO" orders from stock or 


as soon as possible, if not from stock. 


— wia Chase P BRASS & COPPER 


WATERBURY 20, CONNECTICUT e SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


* The Nation's Headquarters for Brass & Copper 


FF Albanyt Chicago Denvert Kansas City Mo. Newark Pittsburgh San Francisca 
Atlanta Cacinnat Detroit los Angeles New Orleans Prov dence Seattle 
Baltimore Cleveland Houstont Miwaukee New York Rochester Waterbury 
Boston Dallas indianapos — Minneapolis Philadelphia St. Louis 


1 sales olfict only 
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YE v E à QN 
Simplifies Production 


of Precision Parts 
Applications for INVAR: 


Invar in the forms of bar stock, strip and tubing is fre- 
quently used to advantage for parts which must not change 
size with temperature variations. Typical applications 
include instruments, aircraft controls, and other devices 
that must remain accurate in spite of temperature changes 
from 0 to 400°F. Another use is in providing movement for 
automatic control, by combining invar's low thermal 
expansion rate and the higher expansion rate of another 
metal. Many thermostatic devices employ this principle. 


with the world’s finest, largest selling 


VENUS IM © A E 
DRAWING PENCILS | | 


aL coss Tool used and chips produced in drill. Tool used and chips produced in drill- 


ing regular grade invar ing Carpenter Free-Cut Invar "36", 


e ACCURATELY GRADED f Free-Cutting INVAR: |. 
RRN Note that the drill used on regular invar failed after going 
e STRONGER . :he lead l only l'4&", while the drill used for Carpenter Free-Cut 
is Pressure-Proofed* a Invar “36” was still good after drilling through the entire 
2⁄4" block. Carpenter Free-Cut Invar “36” is easy to 
e SMOOTHER — the lead machine, yet has the same low thermal expansion char- 
is Colloidal* processed acteristics as the regular Carpenter Invar “36”, as indi- 
: T ` cated in the graph shown here. 


—y ss » 
AV A | 
(| # LA 


* Exclusive Ve 


Uniform lines in weight and 
tone. Opaque lines for sharp 
lear reproduction. Strong 
nts, smooth in action. N 
smudge; no ghosts from era LOOK FOR 
ires. There's the right degree ! THE GREEN 
r your favorite tracing pa CRACKLED 
rs. The result: sharper FINISH! 


FOR 
TRY Venus on vour p YOUR REFILL 


ABLE PENCIL 
Then see the print USE VENUS RE 
ality. Get Venus Techn: cesi adig The Carpenter Low Expansion Alloy Book gives you useful 
t Kit with pencils i ACCURATELY information on the expansion characteristics of the two 
the degrees Carpenter 36% nickel invar alloys. For 
want FREE! pane 


. a copy, just write a note on your com- 
Ta pany letterhead, indicating your title. 
THE CARPENTER STEEL COMPANY 


117 W. Bern Sireet, Reading, Pa. 
AMERICAN PENCIL COMPANY 6&1 


" Export Department 
Hobok N J 
oboken, New Jersey The Carpenter. Steel Company, Reading, Pa 


Can "penter 


offer you new opportunities to solve problems 


TEMPERATURE Degrees. Fahrenhest 


AMERICAN PENCIL CO., HOBOKEN, N. J 


i 


D 
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Twenty-one hours of continuous record mu- 
sic from only one loading is now possible 
with the Lincoln Record Changer. Totally 
unlike any other record changer, it utilizes 
air as the motive power for transferring 
each record to the turntable and for turn- 
ing it over. Warped and rough or chipped 
edged records can be played as easily as 


wy 


division, e 
the following 


REASONS 


ord chonger 


rec 
in the or for 


ineers, " your mot 


"Our en9' 
por! that they selecte 


_Ability 
reasons: unning. 2 " 


_ g—Bodine’ s 


excellent rep 
standing coo 
the proper "^ 


tages 9 
-advan Lincoln 


St. Lovis, 


Bodine Electric Co., 2260 W. Ohio St., Chicago 12, III. 


SS PTTL. SEa a O y OESS V 


BUFFALO 3, N. Y 
Ellicott Squere—S. E. Shea 


CAMBRIDGE 39, MASS 
686 Massachusetts Ave. —W. A. Black 


CLEVELAND 3, OHIO 
4500 Euclid Ave.—W. R. Uffelman 


DETROIT 1, MICHIGAN 
4464 Cass Ave —C. D. Miller 


KANSAS CITY 6, MISSOURI 
903 McGee Street—T. Pelimounter 


LOS ANGELES 13, CALIF 
411 $o. Wall St. —MH. M. Holl 


MINNEAPOLIS 15, MINNESOTA 
712 Sixth Ave., $o.—A. C. Jacobson 


Propucr ENGINEERING — June, 1951 


m 


RECORD. CHANGER 
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BODINE MOTOR 


records in perfeetcondition. A Bodine Type 
NCI-34 Motor powers the vacuum pump, 

A Bodine Motor, tailored to fit the par- 
ticular characteristics of your application, 
will insure your product top motor per 
formance, quality and appearance. There 
are over 3,500 standard Bodine Motors= 
the widest variety of types and 
ratings (1/2000 to 1/6 HP) ia 
the fractional horsepower field 
—available for you to choose 
from. Nearly a half a century of 
motor experience is built int@ 
every Bodine Motor. It will pay 
you to consult Bodine engineers, 


» 


THE POWER BEHIND 
THE LEADING PRODUCTS 


pon! 


NEW YORK 18, N. Y 
55 West 42nd St.—H. C. Mayorga 


ROCHESTER 4, N. Y. 
825 Commerce Bldg.—5. E. Shea 


SAN FRANCISCO 3, CALIF. 
995 Market St.—J. F. Cady 








The NEW uzeved series of 
HILLIARD = meen 


long skilled in maintaining quality standards 


P in quantity production has built for Com- 
An 2777 mercial Stampings a wide-spread rep- 


materials, in workmanship and 


PA in finish. We engineer and / accuracy 
UR MACHINE LOAD produce all of our own in the finished 


cT YO A : 
DESTRUCTIVE OVER dies and tools, product as well as 


assurin 
" economy in cost. Commer- 


* IMPROVE THE CONTROL OF f cial specializes in contract 


YOUR REWIND STAND stampings of the medium and 
heavy types. Buy Commercial Quality 


Stampings . . . they add increased value 
to your product at less cost. improve the 
quality of your product with quality stampings. 


The COMMERCIAL SHEARING 
AND STAMPING COMPANY 
YOUNGSTOWN !, OHIO 


No Sharpening 
WITH THE MIRA PENCIL 


— 


The MIRA never needs to be Mi 
pointed, yet it draws continu- 
l ; ously a line of 

REGULAR SERIES—From’50 inch Ibs. to 300,000 constant width. 
inch lbs. torque. Prevents transmission of over- 
load. Constant torque clutches can be pre-set. 
NOW AVAILABLE — Adjustable while running 
constant tension clutches. Provide ample friction 
surface for heavy duty use in reeling and wind- 
ing operations. 
THE NEW LIGHT SERIES—high capacity in small 
size. From 10 inch lbs. to 500 inch lbs. torque. 
Metallic plates, disk springs. Constant torque— . 
easily adjustable. 


ONEY . puc 
ISDN T3 d 
FOR DETAILED INFORMATION WRITE FOR BULLETIN NO. 300 


Also manufacturers of over-running and Single Revolution Clutches 


How? A unique 
flat lead .012 inch / 
thick. 


5 ® Lead: automatically fed 
TION . - 


Cannot be broken 
superior quality— 
available in: 
HB H 2H 4H 
* No graphite dust 
* Choice of 0.30mm or 0.45mm line width 


THE . * Prices: i-a E $3.50 

HILLIARD CosporcLo, stp aE 
EVENLINE PRODUCTS 

101 West Fourth Street Elmira, New York P. O. BOX 47 * East Side Station * PROVIDENCE 6, R. I. 
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for the heart ü 


of your product.. = 


See 


ARTAN 


HT 
yw 


PASSES 


ARAN 


IN 


FLEXON BELLOWS: bras: Bronze 


WHATEVER your bellows requirement, it 
will pay you to consider CMH . . . where 
skilled personnel, modern equipment and 
advanced manufacturing techniques have been 
combined to produce better bellows at lower 
cost. Since a wide variety of bellows types are 
produced by CMH as standard production 
items you benefit two ways—you gain the 
advantage of standardized production econo- 
mies and you are assured of high standards 
of precision and uniformity. In the overall, 
it means lower costs for you and better per- 
formance for your product. 


anann & CHICAGO METAL HOSE Corporation 


have served industry 


For vacuum equipment, thermostatic de- 
vices, pressure controls valves, recording 
instruments, hydraulic mechanisms, rotating 
shaft seals and many other services, CMH 
offers a choice of stainless steel, brass or 
bronze. Sizes range from 14" and up. For the 
product you are designing or the product 
you are making, find out what CMH can do 
for you. For a quotation send blueprints and 
specifications, or if you wish bellows design 
assistance, the extensive experience of CMH 
bellows engineers is at your service. Write 
for full details. 


fer ever 49 yoors. R 1351 S. Third Ave. * Maywood, lil. * Plants at Maywood, Elgin, Rock Falls, and Savanna, Ill. 


In Canada: Ca 


nadian Metal Hose Co., Ltd., Brampton, Ont. 


ONE DEPENDABLE SOURCE 


for every flexible metal hose requirement 


Metal Hose in a Variety of Metals + Expansion Joints for Piping Systems 
Flexible Metal Conduit ond Armor * Assemblies of These Components 


Convoluted and Corrugated Flexible 
_ Stainless Steet and Bross Bellows + 
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DEPENDABLE 


The last word .... You've said the last word when you say it's 
made by Kollsman—you've said the last word about a miniature motor. 
Engineers who specify aircraft instrument aite and control 
systems have looked to Kollsman for more than twenty years for the 


last word in accuracy, in surety of performance, in dependability. 


for precision and dependability 


""KOLLSMAN 


INSTRUMENT CORPORATION 


Elmhurst, New York e Glendale, California 
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Propuci 


Here’s why you should 


CET IN THE SCRAP 


Production of the new steel you'll need tomorrow depends on 


the iron and steel scrap that goes back to the steel mills today. 


For more than 90 per cent of all U. S. steel is made in open-hearth 


furnaces from a mixture of pig iron and scrap. To keep going 
takes over 50 million tons of scrap a year! 

By using iron and steel scrap in this way, steelmakers can 
produce more new steel— and do it more quickly — with existing 
facilities. Quality of the steel is improved, too. 

And raw materials—it takes almost four tons to make one of 
pig iron—are conserved. Every ton of scrap returned to the mills 
saves a ton of pig iron, plus the time to make it. 

Steel mills themselves can furnish only two-thirds of the scrap 
they need. The rest must come from you. Your idle scrap keeps 
steel in short supply, hampers the National Defense effort, and 


costs you money, So sell it, ship it—keep it moving. 


1 Check vour plant and property for every 


possible source of iron and steel scrap. 


Here's whal you can do Consult your scrap dealer, then cut up 


vour scrap for highest returns. 


to help get much-needed 


Classify and segregate alloy steels and 
scrap to Steel Mills 


special materials for higher prices. 


4 Move scrap fast through your s« rap dealer. 


Oxygen-cutting and powder-cutting with OXWELD equipment 
rapidly convert any steel or cast iron section into good, usable 
scrap. To get maximum efficiency and economy, ask your nearest 
LINDE representative to help you work out a practicable scrapping 
program. Phone or write today. Linpe Arr Propucts Company, 
a Division of Union Carbide and Carbon Corporation, 30 East 
12nd Street, New York 17, N. Y. Offices in Other Principal 


Cities. In Canada: Dominion Oxygen Company, Limited, Toronto. 


Products and Processes for MAKING, CUTTING, 
JOINING, TREATING, AND FORMING METALS 


Trode-Mark 


The terms "Linde" and “Oxweld" are registered trade-marks of Union Carbide and Carbon Corporation, 
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‘Bristol’s Multiple-Spline Socket Screws 
“out-tighten” all other screws 


. .. Without spoilage 


Exclusive multiple-spline socket permits tighten- 
ing beyond limit of ordinary screws. 

'The spline recess turns internal wrenching force 
into rotary motion, not expanding pressure. Hence, 
no bursting, no rounding out of socket walls — even 
in sizes down to No. 0 wire size in socket cap screws 
and No. 2 wire size in socket set screws. 

Result: maximum resistance to vibration. 

Other advantages: ideal for compact assemblies 
and hard-to-get-at fastening points. For disassembly, 
a reverse flick of wrench loosens the set. 


Only BRISTOL gives you the right 
socket screw for every application 
— also helpful bul- 


BRISTOL 


Multiple-Spline and Hex Socket Screws... Cap and Set | compact tight os- 


semblies. 


SEND COUPON 
FOR FREE SAMPLES 


THE BRISTOL COMPANY 
Mill Supply Division 
121 Bristol Road, Waterbury 20, Conn. 


Please send me free sample of Bristol’s Multiple Spline 
Screw and bulletins showing applications to: 


NAME 

COMPANY 

ADDRESS 

CITY STATE 

Screw Sizes 

Our problem is mainly VIBRATION O 
COMPACT DESIGN O FREQUENT TAKE-APART O 


Save TIME AND SPACE 


In Civilian and Defense Products 


With «£^ Model 2160A 


Manufacturers of such diverse products as blue 
print machines and x-rays, test panels and re- 
frigerators, hot plates and ironing machines, as 
well as electronic, restaurant and air condi- 
tioning equipment, get significant savings in 
assembly time and space utilization with this 
“Diamond H” 2160A switch. 


A double pole, single throw toggle switch for 
a wide variety of motor, heater and similar cir- 
cuits where both sides of a line must be cut 
simultaneously, adaptable also as a double pole, 
double throw switch, Model 2160A incorporates 
all these important features: 


€ COMPACTNESS . . . switch body measures 
only 1-3/16" x 1-3/16" x 1^, is entirely en- 
closed for safety and protection of working 
parts. 


QUICK, SIMPLE INSTALLATION . . . snaps 
into hole; spring clips hold firmly on any panel 
.025" to .100" thick. Overlapping shoulders 
permit ample tolerances in finish dimensions of 
installation hole. 


GOOD LOOKS .. . with plastic body in 
standard brown, black and white, or other 
colors on special order. 


LONG LIFE AND POSITIVE ACTION ... 
through rugged construction and a design prin- 
ciple that's new and exclusive in this applica- 
tion. Contacts are held together in “on” posi- 
tion under pressure of spring action. 


HIGH OVERLOAD CAPACITY . . . con- 
servatively rated at 15 and 20 A., 125 V., 10 
A., 250 V., and up to 34 H. P., 250 V. A. C. 


Write today for complete details on how this 
new “Diamond H” switch will fit your products. 


THE HART MANUFACTURING COMPANY 


206 Bartholomew Ave., Hartford, Conn. 
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is the pay-off! 


in machine tools and fixtures | in industrial oil burners 
in die-casting machines f i * I in piercing presses 

in elevators | | T a LN v in post-hole diggers 
in punch presses ao | , 

in baling presses 
in clamping fixtures in plastic presses 

in testing equipment b. in conveyors 
in steering devices in assembly presses 

in straightening presses 


in material-handling equipment 


hydraulic pumps 


Pressures up to 1200 p.s.i. continuous, 1500 


intermittent. Deliveries from .4 to 40 g.p.m. 


GEROTOR MAY CORPORATION * BALTIMORE 3, MARYLAND 
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FLEXIBLE 
SHAFTS: 


. for Industry 
.for Agriculture 


Elliott specializes in Heavy Duty Flexible Shaft units for power take-off of trucks 


and tractors, for operating pumps, compressors, winches, and similar units 
© Elliott supplies Flexible Shafts to builders of Grinders, Sanders, Polishers, 


Concrete Vibrators and other portable tools for working in metals, plastics, wood 


and ceramics ® Elliott manufactures Cores with windings and materials to 


suit every particular requirement, using the best grades of Full Music wire, 


Stainless Steel wire, or High Carbon wire...to fit the job. 


Elliott Engineering Service will help you select 
the type of Flexible Shafting and standard accessories 
which are best suited to your particular type of work. 
Inquiries are held in confidence, and this service is 


yours without obligation. 


ca Ask for Catalog 200 


ALUMINUM? 


BRONTZED YS 


"d 
ALLOY FASTENING E 


will serre MLI 
| cen i 


STAINLESS 


T 


HARPER can tell yov... 


because Harper deals in them a//! 


Long experience and specialized production 

in all types and sizes of fastenings in 

all alloys mean just the right kinds for your needs— 
whether your problem is corrosion, abrasion, heat, stress, 
or appearance. Over 7000 items—bolts, screws, nuts, 
rivets and accessories—in stock ready for delivery from 
warehouses and distributors, nationwide. Send coupon for 
information and Corrosion Resistance Computer. 


HARPER lie 
EVERLASTING ^-^ FASTENINGS City State. 


The H. M. Harper Co., 
8203 Lehigh Ave., Morton Grove, Ill 


Send my free copy of Corrosion 
Resistance Computer 


Name 


SPECIALISTS IN ALL NON-CORROSIVE METALS 


MANUFACTURING CO. 


SPECIAL 
MOTORS for 


SPECIAL 
BIUH 
Get Dependable Power’ 


WITH CUSTOM-BUILT ZJOERR MOTORS! 


8 Although we have been building stand- 
ard fractional H. P. motors for years, the 
majority of our production is taken by 
manufacturers whose basic product 
design or end-use requires special features. 
W'e are providing such service to many 
leading names in industry, and would be 
pleased to consult with you on your 
motor design problems. 


Write for Cataleg and Prices © 74 No. Third St., Cedarburg, Wis. 


From 1/20 te 


BE — CLCCTRO 


MACHINES, INC. 


Standard or Designed to Your Specifications 
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JOHNSON BRONZE 


SLEEVE BEARING 


DATA 


The Lubrication of 
Sleeve Type Bearings-2 


No BEARING, regardless of 
type, will operate satisfactorily or for any 
length of time without proper and depend- 
able lubrication. The lubricant, as the life 
blood of every motive unit, should be the 
correct type, the right consistency and 
always in the right place at the right time 
Otherwise excessive heat, wear and friction 
will develop with eventual seizure and 
The most popular lubri- 
cating agent is oil, with grease in some 
applications and graphite, water or other 
fluids used to a lesser degree. 


bearing failure 


BEARING 
SHAFT, 


RESERVOIR 


ns where it is necessory to use o longer 
becring, we sometimes recommend the 


two sh 


ort beorings with the intervening 
serve as on oil reservoir 


The ideal bearing, application is one in 
which it is possible to achieve a state of 
fluid friction with the journal and the 
bearing mpletely separated. The only 
friction present then is in the shearing 
action of the layers of oil. Obviously such 
an application would only be possible 
where there are high speeds and light loads. 
But as all bearing applications are not 
ideal, the designer must have ways and 
means t me as close as possible to ideal 
lubricating action 
assemble 
all operating facts. Then the method of 
listributing the lubricant and the type of 


lubrication to be used can be decided. Fun 


Obviously, the first step is t 


lamentally, there are four primary methods 
f distributing the lubricant when it is oil 

i.e., force feed . . . splash bath and 
ring, chain or iling. In selecting the 
meth t 1 the most important factor 
to r in mind is reliability 

is sometimes referred to as 
lubrication It includes all 
wherein a continuous flow of 
il is maintained throughout all bearing 
applicat 


applic 


In such systems the viscosity 
of the lubricant is an important feature. 
It is also necessary to provide some method 
of purifying the lubricant for repeated use. 
Other considerations include speed, which 
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should be high enough to build an oil 
film; dissipation of heat; prevention of 
leakage and oil oxidation. In some cases it 
is advisable to provide an oil cooling system 
to maintain the proper operating temper- 
ature of the lubricant. 

The splash system involves the use of a 
completely enclosed crankcase, usually a 
cooling system and a heavy oil. As lubri- 
cation is effected by dipping, this system 
must provide an indicator so that the 
proper oil level is always maintained. 

In the bath system the operating parts 
are usually completely submerged in the 
lubricant. In this method practically the 
same factors are involved as in the splash 
method. 

Ring, chain or collar oiling involves a 
system whereby the lubricant is carried 
from the reservoir to the bearing by a ring 
or collar that rotates with the shaft to an 
opening in the top of the bearing. In this 
system particular attention must be paid 
to the type of oil grooving of the bearing 
so that sufficient oil is carried into every 
part of the loaded bearing area. 

Hand oiling can be utilized in some 
applications although it is usually best to 
provide an oil cup or a combination « 
cup and wick. 

Up to this point methods of supplying 
How- 
ever, in many applications, use must be 
made of grease due to the nature of the 
operating conditions. Grease is ordinarily 
used for rough machinery where usage is 


oil lubrication have been outlined 


severe and clearances are not consistent, 
and in slow moving equipment since the 
laws of hydrodynamic action are ineffective. 

It is recommended that greases be sup- 
plied by some pressure system or pressure 
guns, since adjustable grease cups give 
positive action. 

In conjunction with lubricating systems 
consideration must also be given to pr« 
vent end or side leakage. This condition in 
bearings is undesirable because it reduces 
the load a bearing may safely carry and 
results in extensive oil waste which creates 
problems of cleanliness both on the ma 
chine and goods in process 

In order to prevent this condition use 
should be made of proper oil seals which, 
in addition to conserving oil, keep dirt 
from entering the machinery. 

In all applications in which lubrication 
is required it is desirable that repeated use 
be made of the lubricant for reasons of 
economy. However, it must be remem- 
bered that oil is certainly to become con- 


SLEEVE 


JOHNSON BRONZE 


taminated while it is being used and this 
contamination definitely reduces the effec 
tiveness and efficiency of the lubricant, 
resulting in injury to bearing surfaces 

Air, in the presence of hot oil, results in 
oxidation and the formation of sludge 
These sludges are often acid in character 
and are injurious to the bearing linings. In 
nany applications water is prevalent and 
in mixing with the lubricant tends to dilute 
the lubricant and make it ineffective as a 
load carrying medium. In addition, high 
temperatures are extremely destructive to 
oils and cause vaporization of the lighter 
constituent and the formation of carbon 
In order to assure clean, suitable oil, two 
methods are generally used, that of filter 
ing or separation by gravity. 

Obviously some methods of lubrication 
are more expensive than others. There are 
many ways of reducing costs in designing 
machinery but the selection of an inferior 
or inadequate system of lubrication is not 
one of them. The most expensive bearing 
in the world is the one that fails. The 
easiest way to be certain of getting the 
greatest value and performance out of 
your bearing applications is to consult with 
Johnson Bronze. Our engineers are fully 
competent to give the proper advice and 
assistance on all your bearing problems. 
They will work with you without obligation 


In some bearing applications it is often possible 
ond practical to provide recesses on the outside 
diameter of the bearing which serve as oil reservoirs 


This bearing dota sheet is buf one of o series 
the complete set by writing to 


SLEEVE BEARING HEADQUARTERS 
508 S. MILL ST. + NEW CASTLE, PENNA. 
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scope Company 


dynamic shaker, 
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vibration studies 
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vibration pick-ups, coupl 
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For 
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to USAF specifications 
No. 41065-B and-MIL-E-5272 
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system, 
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SALES REPRESENTATIVES IN 


NEW YORK, N. Y. WASHINGTON, D. C. 
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In tle 
Architectural Profession 


... buildings are being born 
on CLEARPRINT TECHNICAL PAPER. 
Learn why leading architects and 
Ask 


then make this con- 


engineers demand Clearprint. 
for a sample, 
vincing test: 


l. INVITES THE PENCIL—Try 
Clearprint’s perfect working 
surface with a 2H pencil. 


NO GHOSTS—Erase several 
lines and crease the paper. 
Then hold it to the light or 
make perfect, ghost-free re- 


productions. 


NEVER CHANGES—Sheets in 
use throughout the country 
for 18 years prove Clear- 


print’s unchanging character. 


Specify the Clearprint Paper that 
meets your technical drawing re- 
quirements. In sheets and rolls. 


LEARPOINT. 
fn. 
TECHNICAL PAPER 


DEMAND IT — THERE IS NO SUBSTITUTE 


SPECIFY: No. 1000H CLEARPRINT 
the universally accepted technical paper 
AND: No. 1025 PAPERCLOTH 
the paper with cloth durability 
Clearprint is also available in other weights 


Ask for samples from your dealer, or write: 


CLEARPRINT PAPER CO. 


1482 Sixty-seventh St. + Emeryville, Calif. 


1951 
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UNDER THE PAINT 


Quality products should look the part 
—on the showroom floor and in service. 
To guard the good looks of painted 
metal, leading manufacturers use 
Bonderite before painting. 


Bonderite, Parker's corrosion resistant 
paint base, converts the metal surface 
to a nonmetallic phosphate coating, 
provides a sure anchor for paint and 
protection for the metal against the 
formation of rust and corrosion. 


Bonderite application is positive, 
quick, easy to control, dependable, low 
in cost, and effective on products that 
range from automobiles and trucks to 
kitchen mixers. 

Your painted metal product should 
have the assurance of superior paint 
performance that Bonderite brings. 
Full information is yours on request. 


Parker Products meet 
government specifications 
Available for your guidance—a list of 
government finish specifications and the 


Parker Products which meet their require- 
ments. Write for your copy. 


£11. East Milwaukee Avenue, Detroit 11, Michigan 


a 


5 


BONDERITE— Corrosion Resistant Paint Base « PARCO COMPOUND—Rus! Resistant « PARCO LUBRITE— Wear Resistant for Friction Surfaces 
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Why look further $ for 


special metal assemblies? 


your approved a> source 
for properly designed 

© crates, baskets, 
racks, trays, or fixtures-- 
expertly fabricated =; 


from any metal or alloy 


for processing your products or materials, in bulk, 
through liquids, heat, gases or corrosive agents. 


Submit your own blueprints for quotation, or merely 
give us the details of the process for which the 
assembly must be designed. Our trained engineers 


and metalworkers will do the rest. 


under ‘Baskets Classified 


Look Wire" in 


Telephone Directory to call your 


your 


Ask for FREE folder 
describing Cam- 
bridge facilities 


Cambridge Field Engineer . . . or 


write direct. 
for special metal 


The Cambridge fabrications. 
Wire Cloth Co. | — 
Dept. P * Cambridge 6, Md. 

mag TERT 


* CONVEYOR *—— METAL 
BELTS T T T1FABRICATIONS 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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AUTOMATIC 


MERCURY CLUTCH 


Improves Product 
Performance . . . 


If your product is powered by an 
electric motor or gasoline engine, find 
out today about Mercury Automatic 
Clutches. Performance-tested for years 
on thousands of installations. 


Ask for Bulletin PR-4 


Mercury Clutch Division 
iS AUTOMATIC STEEL PRODUCTS, INC. 
CANTON 6, OHIO 


Builders of 


SPECIAL PURPOSE 
MACHINERY 


Iixir-DLownnrEv 


«Machine (orporation 
A subsidiary of Dixie Cup Co. 


Designers and Custom Builders for over 75 years 
Write: Dixie-Cowdrey, Fitchburg, Mass., Phone: 5200 


eo Em 


DROP FORGINGS 


...any size or shape up to 200 Ibs. 


DIVISION 
THE BINGHAM-HERBRAND CORPORATION, FREMONT, OHIO 
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WANTED 


for more of 


industry’s finest products 
than ever before 


Most products assembled with Socket 
Screws are engineered to meet demands 
for efficiency and endurance well above 
common standards. 

To make sure of fastenings equal in 
quality to other components, more manu- 
facturers are specifying Parker-Kalon 
Socket Screws than ever before. The 
reasons are clear. 

Just look at a P-K* Ground Thread 
Socket Set Screw, for example. You can 
see and feel the difference. By any stand- 
ard of comparison, no finer screws are 
made. And the P-K Quality-Control 
makes sure that every screw in every box 
meets specifications. 

P-K production is going all-out to 
meet this mounting demand. For D.O. 
or other assemblies, set your standards 
by P-K quality. Parker-Kalon Corpora- 
tion, 200 Varick St., New York 14, N. Y. 
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TRADE MARK 
REG. U.S. PAT. OFF. 


FOR ANY TYPE OF SOCKET SCREW 
REMEMBER — IF IT'S P-K... I'S O.KŽ 


N 


Flat Head Socket Cop Screws © Size-morked Socket Head Cap Screws 
Stripper Bolts * Ground Thread Socket Set Screws * Pipe Plugs * Hex Keys 


Available Through Accredited Distributors. 


*Trode Marks Reg. U. S. Pat. Off, 


PARKER-KALON" 
cloned 


SOCKET SCREWS 





SOLID STEEL COLLARS 


with 
UNBRAKO 


Self-Locking 
HOLLOW SET SCREWS 


WRITE FOR INDUSTRIAL CATALOG 


— RUBBER PRODUCTS 


Solid, hard or sponge rubber parts molded to customers 


specifications from natural, synthetic and reclaimed rubber 


Davidson RUBBER COMPANY Used 
Profitably ... 


BRIGHTON STREET Department 5 BOSTON 29, MASS, 
by manufacturers of such 


widely diversified products 


H 3 3 Pp fc as lawn mowers, food ma- 
Y 0 T IN M E i d chinery, textile machinery, 


juke boxes, snow plows, con- 


To More ~ ES "pe oun, in. veyors, air compressors, agri- 
and Better our s cultural machinery, electric 


Si b = fans, bottling machines, and 
D UM |" M talann g p E , " dozens of others. 
M a IN V { € E Precision machined from 
solid var stock in 42 stock 
| sizes for shafts from 3/16" 
to 3" diameters inclusive. 


Write for prices and name 
With this illustrated booklet, you can help yourselí 
to more efficient, economical service from your Viking 
Rotary Pumps. Defense needs now require part of our 


of your nearest distributor. 


production. We strongly urge, therefore, that users 
| follow instructions in this FREE manual X to help 


AN HONORED NAME maintain longer service from your Viking Pumps. 
IN _PUMPIN sen 


G FOR YOUR COPY, JUST CLIP THIS AD AND SEND IT TO SPS 
ATAS LLAS 


* La 
See Our 
Catalog In 
SWEETS Cedar Falls, lowa STANDARD PRESSED STEEL CO. 


JENKINTOWN 28, PENNSYLVANIA 
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DEVELOPMENT 
OF SPECIAL PLASTICS 
MATERIALS 


The Richardson Com- 
pany maintains complete 
laboratory facilities for 
the development of new 
plastics materials—includ- 
ing various combinations 
of resin, rubber, and other 
materials—for special ap- 
plications. 


COMPLETE 
MOLDING 
FACILITIES 


With its six plants, 
Richardson is one of the 
world's largest molders of 
plastics. Its processes in- 
clude compression and 
transfer molding of ther- 
mosetting materials and 
injection molding of ther- 
moplastic materials. 


" 


ENGINEERING 
DESIGN OF SPECIAL 
PLASTICS PARTS 


Richardson will handle 
your plastics problem 
from beginning to end: an- 
alyze your requirements; 
help design for perform- 
ance, appearance, and low 
cost; and develop the ma- 
terial and process best 
suited to your needs. 


COMPLETE 
LAMINATING 
FACILITIES 


INSUROK laminated 
plastics are made in all 
standard grades, plus 
many exclusive special 
grades, in sheets, rods, and 
tubes. Richardson also 
produces PLASTOK dec- 
orative laminate in many 
patterns, colors, and sizes. 


|i sic HMM ao Si 


T, 


For a better plastics part at a lower cost, it pays to consult The 
Richardson Company. For Richardson is the only large manu- 
facturer in the industry that develops new plastics materials 
and produces laminated and molded plastics, molded laminates 


FOR YOUR SPECIAL and post-formed laminates. Because of this versatility, Richard- 
PLASTICS o 


son is in a position to help engineer your product for the most 
uhl efficient and economical method of production. 


Jhe RICHARDSON COMPANY 


FOUNDED 1858— LOCKLAND, OHIO 


take Street, Melrose Park, Illinois (Chicogo District) 


MELROSE PARK, ILL. INDIANAPOLIS, IND. NEW BRUNSWICK, N. J. NEWNAN, GA. TYLER, TEX OGDEN, UTAH 
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MAINTENANCE COSTS Slashed on 
Hotpoint Commercial Ovens with 


"Air-Cushion" Decks... 


Full size photograph of 
RIGIDIZED METAL 
Pattern 6-WL 


When Hotpoint, Inc., installed RIGIDIZED METAL decking in their 
commercial ovens in place of conventional decking, maintenance costs 
were greatly reduced. This durable metal does not have the suscepti- 
bility to damaging heat warpage. RIGIDIZED METAL oven flooring 
prevents burned-bottom baked goods because of the easy passage of 
air along the 3-DIMENSIONAL patterns, Baking heat is reached faster 
than is possible with conventional flooring. 


The 3-DIMENSIONAL design-strengthened qualities of this modern 
metal are applicable to products in every industrial and commercial 
field. RIGIDIZED METAL makes possible lighter weight with added 
strength, CONSERVATION OF CRITICAL MATERIAL, surface pro- 
tection and longer life, PLUS eye-sales appeal. In use today in build- 
ings, trains, planes and many other applications, there is a RIGIDIZED 
METAL that will give your product added value. 


Investigate these possibilities! 


Send for your copy of 


Rigidized Metals IDEA Handbook 


ORTO S£FRESY. Oe EAE DO, 


| UITRASENSTTIVE 


ELECTRONIC 


RELAY 


FEATURES 


SENSITIVE Relay action init 
ated by external contact oa 
high as ONE HALF MEGOHM 
with current as low as 1/ 10000 
ampere 

tow COST Electronic sens 
tivity and features oft a cost 
comparable to ordinary relays 


SMALL SIZE Mounts on 
standard 4 inch electrical con 
nector box 


DEPENDABLE Simplified cir 
cuit plus silver relay contacts 
assures long service life 


ECONOMICAL No tube fila 
ments to consume power during 
OFF" cycle 


VERSATILE High contact pres 
sure on silver contacts allows 
conservative rating of four (4 
amperes, with ao choice of either 
opening or closing a circuit, or 
to simultaneously open one ond 
close another 


AUTOMATIC HOLD CIRCUIT 
Connecting terminals provide o 
choice of conventional relay oc 
tion, or allow a momentory 
contact to energize relay and 
cause it to automatically remain 
energized until manually reset 
by "Reset" switch 


APPLICATIONS 


LIQUID LEVEL CONTROLS 
SAFETY ALARMS 

STOP MOTIONS 

DROP WIRE DETECTION 


SYTH 


products co 
4 Godwin Ave. Paterson.N J 
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Available forms of 


BERYLCO 
BERYLLIUM 
COPPER 


You can buy Berylco in casting 
ingots. You can buy it as rod and 
bar, in rounds, rectangles, hexa- 
gons or squares. You can buy it 
as heat-treatable and pre- 
tempered wire...or as cold- 


rolled, slit-edge strip. 


However you buy it, Berylco will 
give you a unique combination 
of properties not otherwise ob- 
tainable. To find out what Berylco 
can do for you, take advantage 
of the technical knowledge of 
the world's largest producer of 


beryllium copper. Blueprint your 
problem—or send for sample 
material. 


The Beryllium Copper Technical Bul- 
letins, issued monthly, are full of helpful 
information about end uses. To receive 
your copy regularly, write on your 


business letterhead. 


BERYLCO) THE BER YLLIUM corporation 


DEPT. F, READING 2, PENNSYLVANIA 


New York * Springfield, Mass, * Cleveland * Dayton * Detroit e Chicago + Minneapolis + St. Louis + Seattle e San Francisco * Los Angeles 


Representatives in principal world-trade centers 
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Try a Welded Wire Assembly! 


This Titchener-made tray for an ice 
cube machine replaces a stainless 
sheet steel piece. Advantages: A 
better product. Water now drains 
through — no longer overflows as it 
did with original stamping. Lower 
cost. Tooling was negligible, com- 
pared to expensive die required for 
the stamping. Immediate avail- 
ability. 


Want Fast, Expert Production? 


Wire and Strip Assemblies— 


On Time! 


Mass production of complicated de- 
signs is a Titchener specialty. This 
heating element rack requires 49 
punched holes, 23 bends in heavy 
wire, 12 bends in strip steel and 22 
spot welds — all punched, formed, 
assembled, welded in surprisingly 
fast time . . . and at minimum cost. 


4 Change to 
a Wire Form! 


There's an in- 

creasing trend toward 

substitution of wire and wire- 

strip assemblies for castings, forg- 

ings and machined parts. This solder 

pot holder is an example. Stronger 

and lighter than a casting of like 

size, it is safe, unbreakable, far less 
costly. 


Need Help on Sub-Contracts? 


IE 


Come to Wire Goods 
Headquarters! 


For 65 years and through two World 
Wars, Titchener has worked closely 
with prime contractors in meeting 
government specifications on such 
parts as this ammunition box handle. 
Our experience with every conceiv- 
able type of wire and strip part can 
lick just about any problem you 
bring us. 


TELL IT TO TITCHENER! 


If your problem involves wire forms, welded-wire assemblies or wire-and-strip- 
steel items — Tell it to Titchener. Titchener offers you . 


] — Design Assistance 
2 — Sample Making 
3 — Tool & Jig Making 


4 — High Volume Production 
5 — Plating & Finishing 
6 — Prompt Delivery 


Send us your prints — or describe your requirements in a letter. No charge for 


our suggestions. 


E. H. TITCHENER & CO. 


103 Clinton St. 


| 


FOR PRODUCTS 


WAITING 


FOR MOULDING 
OR COATING 


ÜRGANOSOLS 


FOR FABRIC om 
PAPER COATING 
'-- FOR DIPPING 


For today’s defense program 
Stanley Plastisols and Organosols 
can be formulated to meet rigid 
government specifications with 
emphasis on low temperature 
flexibility and resistance to fun- 
gus. For tomorrow's competitive 
selling they'll assure greater dur 
ability and sales appeal for your 
product. Write today and take 
advantage of our years of experi- 
Stanley 
Chemical Company, 81 Berlin 
Street, Eas: Berlin, Conn 


ence in the vinyl field 


TANLEY 
CHEMICAL 


LACQUERS JAPANS 


Binghamton, N. Y. SYNTHETICS  ENAMELS 
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Do these Nozzle Rings 
suggest an idea for 


Your alloy casting requirements may be far 
removed, both in physical form and end use, from 
the nozzle rings shown here. Yet they may suggest 
a practical way in which our facilities and experi- 
ence can be of special value. 

Pertinent facts:—a hub of CHEMALLOY* N-1 
(Ni-resist type 1) is cast around a number of forged 
stainless steel blades. The blades must be securely 
held in place, and the finished casting machined 
both in the bore and outside diameter. We worked 
closely with the customer to produce a satisfactory 
casting with more blades acd dits spacing—thus 
increasing the efficiency of the air scoop. 
The casting job itself is a particularly difficult one. 
But because these units are required in quantity, we 
have been able to devote considerable engineering 
time to working out the foundry methods which 
will produce the best possible casting. 
Nozzle rings used as part of the air scoop on super- We like to work this wav— where volume is 
chargers for diesel locomotives. Hub of Chemalloy N-1 sufficient to insure economical production and close 
is cast around a number of forged stainless steel blades. quality control of all processes. If you have such a 


need for high alloy castings for resistance to heat, 
Specify THERMALLOY* for heat and abrasion resistance abrasion or corrosion, we'll be pleased to have a 


. . . CHEMALLOY* for corrosion resistance sales engineer call. Write Electro-Alloys Division, 
2122 Taylor Street, Elyria, Ohio. 


*Reg. U. S. Pat. Off 


— —— 


— ELECTRO-ALLOYS DIVISION 


ELYRIA, OHIO 


a a i E S 


~ 
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IMPORTANT 
BUYING QUESTIONS 


must be answered.... 


when you need Electrical Components or Equipments 


WHO makes a product that will do your job? 
WHICH makes are best suited to your requirements? 


WHERE are the nearest sources of supply? 


If it’s electrical you can find the answers to all three 
questions in the McGraw-Hill ELECTRICAL CATA- 
LOGS. “Who” and “Where” may be found in the direc- 
tory section of all known electrical manufacturers. The 
“Which” may be compared in the pages of manufac- 


turers’ catalog data. 


Get the ELECTRICAL CATALOGS habit . . . today! 


(If you do not have Electrical Catalogs available to you, write McGraw-Hill 
Catalog Service.) : 


a Specific Market Unit of: 


McGraw-Hill 
Catalog 
Service 


330 W. 42ND STREET 
NEW YORK 18, N. Y. 





RELAYS and 
CIRCUIT 
SELECTORS 


ROTARY SOLENOID 
OPERATED 
YS 


@ REMOTE CONTROL $ 
@ SELF-STEPPING OR 
EXTERNAL IMPULSING 
© POSITIVE 
DETENT ACTION 


for REMOTE CONTROL 
of MULTIPLE 
COMPLEX CIRCUITS 


Many versatile designs of stepping, 
counting, adding and subtracting, 
latching, and circuit selecting re- 
lays are made possible by the 
combination of the Ledex Rotary 
Solenoid and wafer type rotary 
switches. Self-stepped or exter- 
nally impulsed, the device is im- 
mediately adaptable to many 
remote control applications. A 
choice of wire sizes permits a wide 
range of operating voltages and 
power requirements. Various types 
of mountings further increase its 
adaptability. In addition to its 
positive control of multiple, com- 
plex circuits, a reserve of mechani- 
cal power is available for the per- 
formance of duties other than 
switching operations. 

We supply to quantity users and 
solicit the opportunity to be of 
assistance in solving multiple cir- 
cuit relay problems. 


WRITE DIRECT TO 


fna - 


130 WEBSTER STREET 


DAYTON 2, OHIO 
| 
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This advertisemen! 
is one of a series 
Free reprints ovoilab/e« 
upon request 


Motion of rocker tilts tobacco cap on table, keeps pipe bowi tsil 

Tube fron) pipe stem carries excess smoke ov‘side, keeps indoor air fresh. 
J. Water from melting ice cube igseres a cool ces smoke. 

Spigot at bottom of bow! prevents ercess moisture, cuts down noise 


There once was a man named Van Dyke 
Who said, “Make me parts for this pipe; 

Do the bending and flanging, annealing and all.” 
We said, "Van, we're delighted, 

But please don't feel slighted 
If D.O.’s and oid jobs get first call.” 


Whether you wish parts for an extra for the care with which it meets cus- 


fancy smoking pipe like the one pic- tomers’ specifications for especially 
tured above, or rotating bands for hard-to-fabricate 
twentv-millimeter shells; vou can 
always look to H & H, a name that 


means the finest in brass and copper 


tubular parts Just 
like evervone else, we are steadily con- 
verting our facilities to meet increased 
defense and essential civilian demands. 
tubing. It will pay you to put your So why not write, wire or call us about 
H & H makes confidence in a company long noted your own requirements today. 

brass or copper tubing 

ranging from Vs” O.D. to 
a oe Sa iia HeH TUBE AND MANUFACTURING COMPANY 

rass and copper 


A : à 254 N. Forman Avenue 9 Detroit 17 
tubing for aircraft, jeep, 


z , a “Ya PF ub À 
truck and stationary engine C gesta and aol makiis If Hilats Lo Zhe 4 Carte liping 
cooling components. ; t ( 


H & H MEANS QUALITY AND SERVICE IN BRASS AND COPPER TUBING 
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THIS "Kobedsiuw: 


THERMOSTAT AUTOMATICALLY 


3 STAYS OUT UNTIL MANUALLY RESET 


Combines temperature control with single pole switch. 
Current is automatically cut off and switch is locked in 
open position if temperature at any dial setting, through 
any cause, exceeds temperature range of control by ap- 
proximately 7% in liquids or 12% in air. Switch remains 
open until closed by manual reset button. Design permits 
mounting control in any one of four positions. Standard 
size bulbs and capillary tube lengths give great flexibility 
to meet required heat ranges and installation needs. In 
direct or reverse acting models. 


Write for full information 


In Home and Industry EVERYTHING'S UNDER CONTROL 


etshaw 


THERMOSTAT DIVISION 


ROBERTSHAW-FULTON CONTROLS COMPANY 
YOUNGWOOD, PENNSYLVANIA 
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| of book that m will 


NEW HYDRAULIC POWER UNITS 
conform with J.1.C. Standards 


Vickers Incorporated 
announces new Hy- 
draulic Units 
constructed in com- 
plete accordance with 
the Joint Industry 
Conference Hydraulics 
Standards for Indus- 
trial Equipment, Fea- 
tures include: com- 
pletely sealed tank 
with breather air 
cleaner and separate 
filler hole having re- 
movable mesh screen 
and chain - attached 

cap; flush type oil level indicator with high and low oil 
positions marked, Elevated tank and separate mounting 
plate add to installation convenience and also allow radi- 
ation from all tank surfaces. Dished tank bottom and drain 
plug permit draining without spillage and cleanout holes 
at each end provide for complete cleaning of tank. 

The new units are available in three series (T20, T30 and 
T60) and 10 models for electric motors from % to 25 hp. 
Vickers single, double and two-pressure pumps are used for 
1000 psi service, Vickers two-stage pumps for 2000 psi service. 

For complete information, write to Vickers Incorporated, 
1454 Oakman Blvd., Detroit 32, Mich., asking for Supple- 
mentary Sheet 12a, Catalog 5000. Adv, 4534 


Power 


SEES BRB BRB RBBB SERSR BRB RBRB BEES 
FOUR TYPES OF ++ 


WOVEN BRAKE LINING 


a 
^" 
^ 
b» 
COVERING ALL INDUSTRIAL a 
REQUIREMENTS FOR INTERNAL y * 
AND EXTERNAL BRAKES A * 
sizes } 1/2 « 5/32” through 4 « 3/& " 
LARGE CAPACITY (10,000 ft. per Day) : 
LONG EXPERIENCE ' a 
SPECIALISTS IN SHORT RUN ORDERS B 
WE INVITE YOUR INQUIRIES . 


(since 1927) 


SOUTHERN FRICTION MATERIALS CO. 


CHARLOTTE, NW.C., U.S.A. 


MATHEMATICS for ENGINEERS 


By Raymond W. Dull 


HIS book gives you the mathematics you need in the form you need it. 
It is concise yet complete, a book for reference or study, as you wish, 
covering every phase of mathematics you are likely to meet, from simple 
numeric computations, through integration and summation. It is the kind 


in ooo - 
McGraw-Hill Book Ce., 330 W. 42 St, N. Y. 18 


Send me Dull's MATHEMATICS FOR ENGIN 
for 10 days’ examination on approval. 

will send 

return the ik. (We pay for delivery if you remit with 
this coupon; same return privilege.) 


use again and 
for a long period of | 
years. 


Second Edition, 
780 pages, 
illustrated, 


SEE IT TEN 


DAYS FREE 


| 
| 
| 
| 
| 
i 
MAIL COUPON | 


Company........... 


Propuct ENGINEERING — JuNE, 1951 





Here is Suge” Hydraulic Tubing 


to Do a Better 


Job for You 


Superior technology pro- 
duces seamless steel tubing 


for hydraulic lines which meet 
fully all Joint Industry Confer- 
ence hydraulic standards in 
all pressure ranges from 0 to 
above 3,000 Ibs./sq. in 


All Superior production is 
given a 100% hydrostatic test 
and each lot is sampled and 
tested for flareability. Rigid 
quality control at Superior 
insures complete adherence 
to all mechanical standards. 


Your Superior Distributor 
is ready to assist you in 
selecting the correct size and 
analysis tubing for your 
pressure system. You Will 
Find Superior Hydraulic Tubing 
In Warehouse Stocks Of These 
Distributors. 


AUSTIN-HASTINGS 
226 Binney Street 
Cambridge 42, Mass. 


STRONG, CARLISLE & HAMMOND CO. 
1392 West Third Street 
Cleveland 13, Ohio 


WILLIAMS & CO., INC. 
3231 Fredonio Avenve 
Cincinnati 29, Ohio 
901 Pennsylvania Avenue 
Pittsburgh 12, Penna 


20 South Aberdeen St 
Chicago 7, lil 
4890 East Nevado Ave 
Detroit 34, Michigan 


CHEMICAL ANALYSIS. Low carbon con- 
tent is important to fabricators for ease in 
bending and flaring. JIC standards permit 
a carbon range of .08% to 18% but all 
Superior hydraulic tubing is held to a 
carbon content of .15% (max.). Superior 
aims for .12% maximum. Aluminum-killed 
tube billets insure non-aging tubing of low 
yield strength and unusually high elongation. 


tubing is available on mill order in sizes up 
to l'4A'' OD. x .035'' 


LENGTHS. Available in cut, multiple or 
random lengths up to 28 feet. For longer 
lengths call your distributor warehouse for 
availability information. 


maximum wall. 


TEMPER. Dead-soft bright annealed tem- 
per #1 is furnished for hydraulic use. 
Mechanical properties are 57,000 psi max, | 
ultimate strength; 28,000/ 40,000 psi yield; 
35/4595 elongation in 2'', Rockwell hard- 
ness B-63 max. 


SIZE RANGE. Superior produces tubing in 
any size specified from 010°’ to %'' O.D.; 
moximum wall thickness is .125'° Hydraulic 


RECOMMENDED MAX. WORKING PRESSURES (psi) FOR SUPERIOR HYDRAULIC TUBING* 


PY CC 

F178" | 60000700] 7e80|e«30]oe20hi7s0 x | e | e e e 

[ sje | aoo sero svo 3610] 6750] vaso] «|» |» e e 

ue omlana eefe a ate be ba 
7 ervo|sevo eso asso [eoro | | «| | 


3/8" | 2560| cl 3920 ropa lene ens ara | 720 |999 


a es ee ee 
s es [13 ro vos [o [22] ezo sno [aevo [seo [eso [sono sevo [sse 
[sje [1200 va«o [sas 680] 2020] 2350] 2800] 3140 [sero [ooo «seo [sz jeooo 
7 [voro vazo 1s [iso 
rone [rao 280] 40 
- [seo seo [vono rao 
[so s seo 


The above sizes are available for prompt shipment from warehouse stocks or mill production. Any 
non-standard size you require can be readily made on mill order 


*NOTE: The above values are based on an allowable 
fibre stress of 15,000 psi. For approximate bursting pres- 
sures, multiply these values by a factor of 3.3. The formula 
used for calculating the above pressures ıs Barlow's: P= is 


PETER A. FRASSE & CO., INC. 
17 Grand Street 
New York 13, N Y. 


P O. Box 946 
Buffalo 5, N Y. 


3911 Wisschickon Avenue 
Philadelphia 29, Pa. 
P. O Box 1267 
Syracuse 1, N. Y 
C. A. ROBERTS 
736 South Wheeling Ave. 
Tulsa 4, Okichomo 
907 Corr Street 
St. Lovis I, Missouri 
Z West 10th Street 
ianapolis 22, Indiano 


SUPERIOR TUBE COMPANY - 2012Germantown Ave., Norristown, Pa. 
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Weldments by Littleford 


EXPERIENCE 

IS YOUR ASSURANCE 
OF QUALITY WORK 
AT A LOW COST 


ENGINEERS 
DESIGNERS 
PHYSICISTS 


The Aerophysics & Atomic Energy 
Research Division of North Ameri- 
can Aviation, Inc. offers unparal- 
leled opportunities in Research, 
Development, Design and Test 
work in the fields of Long Range 
Guided Missiles, Automatic Flight 


Design Engineers have found Littleford’s ex- 
per.ence in shearing, flame cutting, punching, 
bending, rolling and welding plate and sheet 
metals a great boon in developing new prod 
ucts. Fabricated Weldments by Littleford have 
found a place in almost every industry. Engi- 
neers know too that Littleford fabficates with 
unerring precision and assumes a definite re- 


sponsibility for the quality of the finished prod- 
uct. If you have a Weldment problem and wont 


this Littleford experience and "know how'' to 
work for you, send blueprints for an estimate 
of cost or write for the Bulletin on Littleford 


Weldments 


FABRICATORS OF PLATE AND SHEET METALS 


LITTLEFORD BROS., INC. 
506 E. Pearl Street, Cincinnati 2, Ohio 


WHEN YOU PUT A LOT OF 
LITTLE ONES INTO A BIG 
ONE — MAKE SURE IT'S A 


JELLIFF DIPPING BASKET 


70 years making Wire Mesh have taught 
us a lot about this material, its fabrica- 
tion, and uses 


We make Dipping Baskets of any ductile 
metal, and in any size and shape your 
products and process require 


Naturally we believe we make them just 
a little bit better than the other fellows 
do and a lot of people who turn to 
us regularly for their Dipping Baskets 
seem to agree with us 


So—for Degreasing — Pickling — Plating 
Anodizing Washing Heat Treating 
— or for just plain Bulk Handling or 
Storage of small parts in large quantities, 
let JELLIFF give you a no-cost no- 
obligation estimate for your next require- 
ment of Dipping Baskets. Send a blue- 
print or specifications to Department 24 


and Fire Control Equipment and 
Atomic Energy. Well- qualified 
engineers, designers and physicists 
urgently needed for all phases of 
work in 


Supersonic Aerodynamics 
Preliminary Design & Analysis 
Electronics 
Electro-Mechanical Devices 
Instrumentation 
Flight Test 
Navigation Equipment 
Controls 
Servos 
Rocket Motors 
Propulsion Systems 
Thermodynamics 
Airframe Design 
Stress & Structures 


Salaries Commensurate with 
training and experience. 


Excellent working conditions. 
Finest facilities and equipment 


Outstanding opportunities 
for advancement. 


Write now—Give complete resume 
of education, background and 
experience 


Personal Dept. 
Aerophysics & Atomic Energy 
Research Division 


North American Aviation 


THE C. 0. JELLIFF MFG. CORP. 


DIPPING BASKETS WIRE MESH PARTS INC. 
LEKTROMESM WIRE CLOTM 


EI Hi Y a S 12214 LAKEWOOD BLYD. 


SOUTHPORT i CONNECTICUT DOWNEY, CALIFORNIA 
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Forgings for the aircraft industry today demand the utmost in engineering 
and production techniques and in scientific laboratory control. This massive 
complicated landing gear component, weighing over 400 pounds, is typical of 
Wyman-Gordon's forging contribution to the ever-growing progress in aircraft 
design. In crankshafts for the automotive industry and in all types of aircraft for- 
gings, steel and light alloy, Wyman-Gordon has pioneered in the development 
of forging "know-how''—there is no substitute for Wyman-Gordon experience. 


Standard of the Tudustry for Wore “Than Sixty Years 


WYMAN-GORDON 


FORGINGS OF ALUMINUM « MAGNESIUM * STEEL 
WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOIS DETROIT, MICHIGAN 


re Cm Cm CC Cmm x 
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Wetco Collector Rings are made in all 
sizes to carry currents of 5 to 200 amperes. Two 
to twelve rings can be furnished on one stub 
complete with brush holders, brushes, studs for 
supporting the brush holders and stud rings. The 
collector rings can be assembled as a unit on 
one hollow tube with threads on one end and in- 
sulation bushing on the opposite end. The brush 
holders carrying the current are made of brass. 
The collector rings are made of hard bronze 


material. Bakelite insulation is used. 


Welco Collector Rings are custom-built to fit the 
special design and functional requirements of 
your machines or equipment. A limited number 
of standard types are available. Send us your 
blueprints and we will design for you the col- 


lector rings that are functionally correct. 


THE B. A. WESCHE ELECTRIC CO. 


1624-20 VINE ST. CINCINNATI 10, OHIO 


RAMCO 


Pra n 


hold moving parts together BETTER! 


saves assembly time -+ machining - parts - space + weight 


SPIROLOX Retaining Rings posi 
tion and lock all kinds of moving 
parts. They make machines simpler, 
lighter, more compact. In many 
cases they eliminate costly machin 
ing, as well as nuts, pins, keys and 
collars, formerly used in fastening 
These gapless, coacentric rings 


spiral-in easily, save time in instal- 
lation. They stay put, yet they come 
out again at the flip of a screw 
driver, ready for re-use .. . no special 
tools are required! They lock in the 
groove under thrust, will carry loads 
up to their full shear strength—will 
not squeeze out or pop out! 


SEND FOR TEST SAMPLES and DATA BULLETIN! 


Write: Ramsey 
Corporation, 
3769 Forest 
Park Bivd., 

St. Louis, Mo. 


B ISI 

"T m 
See section 4K-R m the 
1951 Edition fer further 
information on esr 
products 


Copyright 1951 by Ramsey Corporation 


MINERALIGHT — Ultra-Violet 


(black light) 


may solve your problem! 


Mine:alight's magic "black light" gives you instant, 
on-the-job analysis of many fluorescent materials 
undetectable by ordinary chemical or physical 
methods, provides new approach to difficult labora- 
tory and production inspection problems. 


Five laboratory models 


available to 


meet every engineering need. Write 
Dept. PRE outlining your problem. Our 
laboratory staff will be glad to help 


you. 


Send for FREE illustrated brochure ‘‘Ultra- 


Violet in Industry’. 


ULTRA-VIOLET PRODUCTS, 'NC.'*-*; 


Posodeno Ave b 


i 


(/ 


C7 m 
DROP-FORGINGS 


ANY SHAPE - ANY, MATERIAL - COMPLETE FACILITIES 


Write for Free forging Doto Folder Helpful, Informative 


J. H. WILLIAMS & CO 


Propucr ENGINEERING 
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GUIDEROL 


Roller Bearings 
CT Series 


^ 


2 / 


wew Procece ~ DUIDEROL 
...solves your LOUGHER bearing problems 


The McGill GUIDEROL Roller Bearing is especially designed to take advantage of the 
greater capacity of cageless roller bearings — without the danger of roller skewing. This 
new principle of construction features guided rollers that overcome skewing tendencies and 
eliminate the need for space wasting cages and internal looseness. Load capacity in cylindri- 
cal roller bearings is not only increased with Guiderol Bearings but this advantage is effec- 
tively applied to faster and more precision applications—not before possible with full type 


cylindrical roller bearings. You will profit by investigating these and many other advantages 
of Guiderol Roller Bearings. 


GUIDED ROLLERS PREVENT SKEWING — BINDING 

ro mmr A guide rail on the inside 
diameter of the outer race 
maintains roller alignment. 
Normally no correction is 
required. Should misalign- 
ment cause tendency to 
skew, the guide rail touches 
grooved rollers back into 


| position by momentary con- TAER 
- tact at Y. X indicates direc- 
Fig. A Fig B tion of roller rotation. bearings 
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RANDALL 
“DEEP WELL 


BALL ASSEMBLY 


Extra large "Deep Well" reservoir is 
formed in the machined cast iron hollow 
ball when bushing is pressed into place, 
This reservoir hoids twice as much oil as 
any other assembly of this type on the 
market, Reservoir is packed with SAE 
No. F-11 wool felt which becomes satu- 
rated with oi! and retains it jill needed. 


Porous graphite feed plugs extend 
through the wall of the bearing ond 
act os a wick in feeding the oil from 
the reservoir to the graphited grooves. 


Th If th ir plus th 
Patented graphited bronze bushings ore A ien E m ——— 
t te in t 

precision machined from the highest "Pg vv eee 
bearing give Randall an exclusive dou- 
grade sand cast phosphor bronze. le lebei i 

t 5 
Graphite filled grooves distribute oil to mne m 


all points of the bearing surfoce assur- 


ing complete lubrication at oll times. 


This ideal bearing assembly is available in either one 
piece steel or two piece cast iron pillow blocks or as a 
separate unit for integral inclusion on specific applica- 
tions. It’s self-aligning, as well as self-lubricating, quiet 
in operation, has a low initial cost and due to its large 
oil capacity cuts maintenance costs to a minimum. The 
simplicity of design plus the above features assures 
longer lasting, trouble-free bearing service. Randall's 
“Deep Well” ball assembly is available for shaft sizes 
from %” to 3'%" inclusive and in pillow blocks for 
light, normal or heavy duty. 
NDALL 
A ENT FOR. 
"w 


WRITE FOR 
CATALOG NUMBER 107 


BRONZE BAR STOCK GRAPHITED BEARINGS 
BRONZE BUSHINGS Ji THRUST WASHERS 
PILLOW BLOCKS a i BABBITT METALS 
SHEET LUBRICATOR SAFETY COLLARS 


RANDALL GRAPHITE BEARINGS, INC. 
1004 S. GREENLAWN AVE. LIMA, OHIO 


354 


CASH-ACME 
7177 


—. DEMANDED BY 
INDUSTRY Everywhere 
* 
E 


Type “B” Pressure Reducing 
and Regulating Volve 


steam generator 
manufacturer specifies 


CASH-ACME 


When the pressure’s on, this 

steam generator manufac- 

turer depends on a CASH-ACME Automatic reducing 
and regulating Valve for unfailing service. It’s the same 
story in any industry that requires consistent pressure 
control. CASH-ACME is specified by more and more 
manufacturers. Write today and find out how a CASH- 
ACME Automatic Valve can help with the successful 
operation of your product. 


cASh A. W. CASH VALVE 


MANUFACTURING CORP, 


F SILENT SENTINEL 6662 E. Wabash Avenue 
Hetimore Holes 


Decatur, Illinois 


We've Built a BETTER HANDLE! 


FOR MANUFACTURERS 
OF PORTABLE EQUIPMENT, 
CARRYING CASES, 
PARTS BOXES, Etc.! 


e non-rattling è rugged 
construction erust-proof 
e meets Air Force and other 


Government specifications 


Here is the handle you have been looking for—one that 
is ideally suited for anvthing that must be lifted by a 
side carrying handle. Because we could not buy any- 
where a satisfactory handle for the thousands of cases 
manufactured by Bendix and needing such an item, 
Bendix-Friez engineers developed this handle to meet 
Air Force and other Government specifications for many 
kinds of special equipment. The unique, rugged design 
of this handle, with its "snap-back" feature, is such 
that neither shock nor vibration will cause it to rattle. 
Built of aluminum and stainless steel. it can be riveted 
or welded to the side surfaces 


e 
of any kind of container or dix 
depressed in the sides. Avail- "Ben ä 
able in large or small lots. orders F. fez 
= ' Y rie 


filled promptly. Write for prices. 


FRIEZ INSTRUMENT DIVISION of 
1336 Taylor Avenue 
Baltimore 4, Maryland 
A Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N.Y 
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What’s unusual about 


U.S. Rubber’s new 


plastic coating? 


For one thing, this new coating, called 
U.S. Royalguard Protective Coating, has 
very high film flexibility and adhesion. It 
protects: 
Against attack by splash, drip, and spray 
from corrosive chemicals: 

* Chemical Processing Equipment 

* Tanks * Pipes 

* Tank Cars * Fittings 
Against weathering and rust: 


* Structural Steel Parts 
* Machinery 


U.S. ROYALGUARD plas- 
tic coating being applied to 
yarn-carrying wheels used by 
textile industry. It is air-dry 


ing...no baking or other spe- 


cial treatment is required to 
produce a tough, flexible, 
highly corrosion-resistant film 


. . L AMPLE PLATE coatec ! 

Royalguard is a one-coat system...no pri- m 

J c s : 7 oyalguard is bent in vice to 
mer is required. It will find its broadest use demonstrate its high film flex 
e f- e bility TK igh dhesior t 
in chemical processing, rayon and cello- ity and high adhesion. ? 
phane production, photo finishing, pulp and num, concrete, hardwood or 
paper manufacturing, sewage disposal, filter- composition board 
ing, electroplating and in mining. Write to 
address below. 


can be used on steel, alumi 


PRODUCT OF 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION, ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Propuct ENGINEERING — JunE, 1951 





ws 


FASCO's modern plant is equipped 
for complete engineering, eco- 
nomical mass-production, and 
thorough testing of motors that 
ore exactly right. 


| 
| 
For Dependable Performance . . . 
| 


FASTO 


FRACTIONAL H.P. MOTORS 


The performance of your product and your reputation for quality 
depend upon the motor you use. That's why so many leading 
They 


know through their own tests and through years of experience 


manufacturers look to FASCO for fractional h.p. motors. 


that FASCO motors will give the long, dependable performance 
they require. 


Every FASCO motor is job-fitted. 
dependability, efficiency, durability, or the best possible combina- 
tion of all three, FASCO engineers will help you specify the motor 
that is exactly right. And every motor is thoroughly tested and 


Whether your need is 


proved in use before it goes into production. 


FASCO manufactures a wide range of small motors from 1/500 
to '$ h.p. Most of them are shaded pole induction motors in 
2-pole, 4-pole, and 6-pole speeds. If this is the type of motor 
you're looking for (and we'll tell you if we think it isn't), we 


would like to discuss your needs 


MOTORS FOR DEFENSE—During World War Il FASCO made 
small auxiliary motors for aircraft controls, in voltages from 6 to 


110. FASCO is equipped and ready to produce more of them now. 


Write for complete information 


INDUSTRIES, INC. 
ROCHESTER 2, N. Y. 


for 


REARMAMENT [^ 


and 
CIVILIAN 


"ji 


PRODUCTION! CHR rimane 


TO IMPROVE ALL TYPES OF ASSEMBLIES . . . produced in any 
quantity . . . large production runs a specialty . . . our engineers 
will be glad to assist in the design and application of any flat 
and round wire springs, stampings or Snap-Clips. 

We are experienced suppliers to the automotive, aircraft, 
ordinance, appliance, electrical and many other industries 


where assembly problems occur. =y 
The CUYAHOGA SPRING @ 


SUBSIDIARY OF THE BARIUM STEEL CORP 


10253 BEREA ROKLD CLEVELAND 2? OW 





FOR YOUR PANEL 


A NOVEL and UNIQUE CIRCUIT INDICATOR 


DESIGNED FOR 
NE-51 NEON LAMP 


For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 

—"built-in, 


RUGGED 
DEPENDABLE 
LOW IN COST 


WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—ony quantity. 


ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 
of AMERICA 


900 BROADWAY, NEW YORK 3, N. Y. SPRING 7-1300 
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SoundScriber screens noise and prevents ® 
damage to delicate parts 
with 


CELLULAR RUBBER 


TURNTABLE CUSHION — l MOTOR SHOCK AB. 
prevents transmission of mo- j SORBERS — absorb shock in 
tor vibrations to recording motor suspension and dissi- 
disc. Cushion permits clear, 4 pate motor vibration. Custom- 
noise-free recording. Á cus- molded Spongex. 
tom-molded Spongex part. 


AMPLIFIER INSULATOR 
- provides wall of insulation 
between plug-in amplifier and 
main electrical chassis. Part 
is die-cut Spongex sheet 
stock, 


AMPLIFIER GASKET 
protects the amplifier from 
damage should machine be 
banged about, as often 
happens on business trips. 
Custom-molded Spongex. 


HAND MICROPHONE ET E 

SPACERS — microphone ele- * 

ment “floats” between rubber 4 

spacer cushions. These SN 

spacers protect the element W This new booklet on the 
from damage, and insulate it KS properties of, test data on, 
against transmitting the sound ze and specifications for cellu- 
that would otherwise result od lar rubber has just been 
from dropping or banging the à 


X 
A Y released. It's concise, and a 
microphone. Spacers are die- 3 valuable reference source. 


cut Spongex sheet stock. A Write for a free copy today. 


The World's Largest Specialists in Cellular Rubber 
THE SPONGE RUBBER PRODUCTS COMPANY 


402 DERBY PLACE SHELTON, CONN. 
Propuct Encineerinc — Jung, 1951 


^ 





For Parts that must be 


TAKEN OFF-PUT BACK-BUTTONED TIGHT THE ACCEPTED STANDARD 


LION FASTENERS HEYCO 
STRAIN RELIEF 


BUSHINGS 


Save time— reduce costs—increase 
product life. Securely anchor wires 
to chassis without injury. Heycos 
absorb push, pull and torque. Eleven 
sizes clock wire to S-10/3 cable. 


Specification Sheet on Request 


HEYMAN 


MANUFACTURING CO. 
KENILWORTH 3, N. 


LOCKS TIGHT WITH A QUARTER TURN. "as 
Always at correct tension 


Lion Fasteners are right for buttoning parts that must be 


removed repeatedly for inspection, maintenance, or other 
reasons. 





Vibration and shock can’t loosen a Lion Fastener. Even 
an inexperienced service man can't replace it wrong. À 


quarter turn opens it. Another quarter turn locks it. The for Cylinder Speed 
tension is designed into it. 


Lion Fastener Spring Assembly is quickly spot welded Adjustments 
or riveted in place. The stud cannot be lost. It is grommeted OVER A 
tight to the sheet. They will button sheets .040 plus or .020 


minus over or under standard rating. The misalignment is as ge wi DE 
much as .156. The one-piece forged stud is tested to 1425 lbs. RANGE 
Write today for demonstration kit and application data. 


IN AIR OR 

TYPICAL APPLICATIONS: INSPECTION weenamese UN 
PLATES +» COWLING +» ELECTRICAL 
PANELS * CABINETS * DUCTWOR The Pneu-Trol Flow Control Valve combines an 
c ORK efficient Stainless Steel FLOATING BALL CHECK 
which opens and closes at the slightest change 
in flow direction, with a Vernier Type VARIABLE 
NEEDLE ORIFICE adjustment in a compact con- 
trol which has widened air and hydraulic cylin- 
der application by providing precise control of 
cylinder action. Modifications of the Pneu-Trol 
Valve are available as Plain Check, check with 
Fixed Orifice (orifice drilled by customer in the 
Standard Check Valve), Needle Valve and Veloc- 
ity Limiting Check, as illustrated ot left. All 
Pneu-Trol Valves are made from bar stock in 
brass (up to 1000 psi) or steel (5000 psi) or 
other body metals to your specifications. All 
REE DEMONSTRATION KIT contains internal parts are Stainless. All valves available 
n š » (I - in 5 sizes—'g", 44", 34", 12", and 34" 

sample Lion Fasteners to help you visualize £ ; i Attractive prices — immediate delivery 
a - ; f e ; Write for ill l l 
their adaptability to your product. Writeon | — A —— —À Uun 


your company letterhead. No obligation. 


r WRITE AING YNDER ANGULAR COMPRE SSON 


~ k Pneu-Trol Devices, Inc. 


FASTENERS, INC.mm 1428 N. Keating Ave., Chicago, Ill. 


300 Moin $t., Honeoye Falls, N.Y. 
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In these days of “speed-up” production, high main- 
tenance cost and competitive government contracts, 
the wise engineer turns to Ohio STOCK gears and 
speed reducers for specifications. 


Ohio STOCK gears and speed reducers save valuable 


production time and eliminate 


"extra-cost-specials". 


Quantity runs produce lower cost. 


Check these facts and get in touch with your nearest 
he's trained to engineer your problems. 


distributor; 


DISTRIBUTORS AND REPRESENTATIVES 


*Akron, Ohio 

Hardware & Supply Co. 
*Baltimore, Md 

L. A. Benson Co., Inc 
*Brooklyn 6, N. Y 

(Gears) Northside Leather 

Belting Co., Inc. 
Buffalo, N. Y. 

F. E. Allen 

*S. H. Pooley Belting Co. 
*Chicago 7, Illinois 

Schrade-Batterson Co. 
*Cleveland 2, Ohio 

J. A. Shomer Co 
Cleveland 10, Ohio 

Ohio Gear Co 
Dayton, Ohio 

E. C. Hawk 
*Detroit 2, Michigan 

Abrasive and Supply Co. 
*Erie, Pa. 

Crossley Co. 
Findlay, Ohio 

Bearing & Transmission Co. 
*Grand Rapids 2, Mich 

F. Raniville Co. 
Hagerstown, Md 

Hagerstown Equipment Co. 
Hoboken, N. J 

Crown Industrial Supply 
Houston 3, Texas 

Behring's Bearing Service, Inc 
Indianapolis, Indiana 

A. R. Young 
*Kansas City 16, North Mo 

Sesco Engineering & Supply 

Corp 
*Los Angeles 21, Calif 

J. W. Minder Chain & Gear Co 
Louisville 2, Ky 

Alfred Halliday 
Massillon, Ohio 

Hardware & Supply Co 
*Memphis 2, Tenn 

Memphis Bearing & Supply Co 


IN CANADA, *Montreal, Quebec 
*Stocks Carried. 


ESTABLISHED 


*Miami 9, Fla. 
General Equipment & 
Supply. Inc 

Milwaukee 11, Wisc 

Albert F. Korf & Co. 

*Minneapolis, Minn 
Industrial Supply Co 

*Muskegon, Mich 
Lakeshore Machinery & 
Supply Co. 

*New Orleans, La 
(Gears) R. J. Tricon Co 
(Reducers) Woodward Wight 
& Co., Ltd 

*New York, N. Y 


(Reducers) Patron Transmis- 
sion Co., 


(Gears) Atlantic Gear Works 
*Paterson 4, N. J 

(Gears) Bernstein Bros. Inc 
Pawtucket, Rhode Island 

George G. Pragst 
*Philadelphia, Pa 

Rothman Belting & 

Equipment Co 

Robert L. Latimer Co 
*Piqua, Ohio 

Bornell Supply Co., Inc 
*Pittsburgh 30, Pa 

Standard Machinists 

Supply Co 
*Portland 14, Oregon 

J. W. Minder Chain & Gear Co 
*Rochester 4, N. Y 

H. M. Cross and Sons, Inc 
*San Francisco, Calif 

The Adam Hill Co. 
*St. Louis, Mo 

The Essmueller Co 
*Syracuse, N. Y 

U. and S., Inc 
*Toledo, Ohio 

The Bearing & Transmission Co 


, John Braidwood & Sons, Ltd 


1915 


THE OHIO GEAR COMPANY 


1325 EAST 179 STREET * CLEVELAND 10, OHIO 
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NEW frecision DIFFERENTIAL 


tn the FORD hadition 
Only 1 Spider Gear 


available in: 
e 3/16-inch 
e 1/4-inch 
e 5/16-inch 
shaft diameters 


This new development, Ford's latest in 
precision computing mechanisms, 
incorporating Zerol gears, makes for 
higher accuracy, for less friction, with a 
resultant greater life expectancy— 

a differential of fine Ford precision. 


@ LOW FRICTIONS: This smooth-running differential 


is unique—its exceptionally low friction is 


X and you'll nop the same in either direction. 
@ HIGH ACCURACY: Lost motion does not exceed 
=a) 5 minutes of arc on the 1/4-inch and 5/16-inch 
why it’s 


differentials and 7 minutes on the 
3/16-inch differential. 


OILPROOF ! m cm 


31-10 Thomson Avenue 

Long Islond City 1, N. Y. 
FATIGUE-PROOF ! 

On the surface, Resistoflex hose looks "F 

like any other hose. But what a differ- IGU E 


ence internally. Only Resistoflex hose 
has the compar tube. 1 
This flexible, high tensile tube elim- WEAKN ESS OF 
inates need for metal reinforcement in 
medium pressure hydraulic applica- "n 
tions. It also makes the hose impervious SU RFACES 
to oil. Result: No erosion, no gumming, 


no clogging. And no fatigue under con- 


stant flexing conditions. Reports of this valuable 24-page report are 
Resistoflex has proved skill and long poo A 


years of experience in the fabrication of once again available! J. O. Almen of the Gen- 
braided hose with synthetic tubes. Take eral Motors Research Laboratory presents an 
advantage of the quality this assures analysis and evaluation of weaknesses caused 
and provide trouble-free, cleaner hy- : x 

draulic systems. Write for specification by material fatigue. 

sheets. 

This informative article, including helpful 
photographs, drawings, and graphs, is avail- 
able at a cost of 50 cents per copy. Write 
Reader Service Department: 


“Rgs ys 


s PRODUCT ENGINEERING 
Rcs X McGraw-Hill Building 


CORPORATION New York 18, N. Y. 


Belleville 9, New Jersey 
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Whether for defense or essential civilian products, design ZINC Die Cast- 
ings specifically for this metal and method of production—to achieve maxi- 
mum economy. The two ZINC Die Cast fuse noses for 20 mm. ammunition 
pictured above were designed to give Uncle Sam the most for his dollar. 
The same economic considerations apply to essential civilian castings. 


UTILIZE MULTIPLE PRODUCTION 


Using a die designed to produce 12 
fuse noses at a time, on a “gate” which 
is cast at the rate of 225 to 250 per 
hour, over 2700 noses are produced 
every 60 minutes in a plunger-type 
die casting machine. Of the most used 
die casting metals, only ZINC alloys 
can be used in these high speed 
machines. 


The New Jersey Zinc Company, 160 Front St., New York 38, N. Y. 
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DON’T WASTE METAL 


All excess metal is sheared off when 
the 12 castings are removed from the 
gate simultaneously in a punch press. 
Thus all of the flash metal, as well as 
the gate, is salvaged for remelting and 
reuse. This not only minimizes metal 
cost but conserves zinc which is so 
essential to the National Defense 
program. 


get the most for your 
k 
Die Casting Dollar! 


MINIMIZE MACHINING 


ZINC Die Castings are often pfo- 
duced so close to finished dimensions 
that little or no machining is fe- 
quired. In designing the fuse noses, 
however, it was less costly to cut the 
external threads than to cast them. 
Since the ZINC alloy is free-cuttifig, 
this operation is performed at high 
speed in a lathe fitted with an aufo- 
matic feeding mechanism. 

For a working knowledge of fhe 
full economic jossibilities of ZIZIC 
Die Castings for defense or essential 
civilian products, ask us—or your lie 
caster—for a copy of “Designing For 
Die Casting.” 





SERVICEABLE AT 
100 BELOW ZERO! 
500 ABOVE ZERO! 


SILICONE RUBBER, with its unusual characteristics, 
opens up vast new design possibilities. Arrowhead, 
in pioncering the fabrication of silicone over the past 
three years, has accumulated a store of experience and 
know-how which is available to you. 


SLEEVES and DUCTS 
Versatile —*AERFROM*+ flexible 
fiberglass ducting and couplings 
are now available of impregnated 
or laminated silicone rubber. 


ps a 
IN 
y a a 
— 


" 


MOLDED SILICONE 
Silicone rubber “O” rings, grom- 
mets, packings and special 
molded mechanicals of all kinds 
are a part of daily production 
in Arrowhead’s Silicone De- 
partment. 


DIE CUT SILICONE 
Silicone sheet and silicone coated 
fiberglass are ideal materials for 
die-cut gaskets and other high 
temperature parts. ARCOSIL 
gaskets are standard service items 
for major airlines. 


EXTRUDED SILICONE 
Arrowhead silicone tubing and ex- 
trusions are finding new uses where 
exceptional properties under unusual 
conditions are required. 


WRITE FOR FREE BULLETIN 
GIVING SILICONE RUBBER DATA 


*Sole Manufacturers — Trode Mark Registered. 


ARROWHEAD RUBBER CO. oownty cauironnia 


ENGINEERED RUBBER PRODUCTS 


vo” RINGS + SILICONES @ PRECISION MECHANICALS + 


DEFENSE 
ORDERS ... 


Diefendorf has the 
necessary know 
how—on gear pro- 
duction for the 
military—experi- 
mental assignments 
—or contract pro- 
duction. 

Competent engi- 
neering help. All 
types and sizes. All 
metals. 


DIEFENDORF 
GEAR 
CORPORATION 


Syracuse, New York 


FOR FARM AND INDUSTRY 


NPIN- 
WERA O 
WHEELS ARE RIGHT 


Over 65 years in wheel manufacturing 
have given us the "know how" — 
modern production methods assure 
long life and efficient wheel 
performance in the field. 


There is an ELECTRIC spoke or 

disc wheel for most types of portable 
equipment. Axles are available 
where required. 


Ovr experienced engineers are 

ready to assist you in solving your 
wheel and axle problems and 

we will offer our recommendations upon 
receipt of your specifications. 


WRITE FOR CATALOG 


ELECTRIC WHEEL CO. 


2816 CHERRY, QUINCY, ILL. 
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OW ITS FLEXIBLE! 


BEFORE CURING, DUROID 600 
is flexible but not dimensionally 
stable. 


NOW ITS BRITTLE! 


AFTER CURING, DUROID 609 
is snap-finger brittle but, im 
mersed in hot or cold water, lil 
has better dimensional stabil- 
ity than laminated phenolié, 


This Fiberloy was created to meet the need for a material with 

controlled dimensional stability, for spacers in a unique oil filter. y {er fet. 
Scrap reclamation permitted low-cost fabrication. It shows, again, , 
that Rogers can do unusual things with materials to make 
engineering dreams come true. 


2 


S 


THE DUROIDS are special formulations 
developed to provide specific mechani- 
cal and chemical characteristics. They 
blanket the range of materials properties 


from laminated phenolic, down through special purpose laminates. ROGERS 
the vulcanized fibres, to paperboards. 
j 
“HERE'S ROGERS AND ITS FIBERLOYS" is an entertaining booklet that will help you CORPORATION 


decide if the FIBERLOYS have a place in your products. Please write for it to Dept. E, Established in 1832 
Rogers Corporation, Manchester, Connecticut, 


OTHER FIBERLOYS by Rogers include 
special purpose impact phenolics, in 
bulk or sheet form for molding, and 
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HYSTER specifies 
BLOOD BROTHERS Universal Joints 


For heavy-duty, 
stop-and-go hauling 


~} 


If you demand trouble-free components for 
your products, you'll find yourself in good 
company when you specify Blood Brothers 
Universal Joints. With Hyster, as with so 
many other builders of heavy-duty equip- 
ment, Blood Brothers Universals have won 
a solid reputation for dependability. 

They "get the power through" despite the 
shocks and strains of stop-and-go hauling 
through ruts, mud and snow. And they con- 
tinue to deliver year after year under rigor- 
ous field conditions. 


Product dependability — and an interest in 
helping with your engineering problems — 
are two strong principles with Blood Broth- 
ers. Check this for yourself — write for fur- 
ther information. 


p M > BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


Division of Standard Steel Spring Co. * Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 


“Precision first” 


says famous instrument manufacturer 


. . .Specifies Bird Jewel Bearings 


Almost invisible to the naked eye 
— yet precision depends on these 
quality controlled Bird Bearings 
Microampere Meters from this leading 
manufacturer* are world famous for 
top precision — owe much credit to 
quality construction that includes Bird 
Jewel Bearings. Two  precision-made 
jewels — used as bearings for armature 
— assure smooth response . . . guar- 
antee a lifetime of accurate operation. 
Discover how Bird Jewel Bearings can 
solve your miniature bearing problems 
with unset or set assemblies to suit your 
requirements — write for information. 
“Name on request 


Ji Chard fue Lied & Co., Ine. 


Mri. of glass and sapphire jewel bearings 
for instruments, dials amd gauges of all types 


1 Spruce Street, Waltham, Mass. 


z Wizardry ¿n 
> WIRE FORMS 


moll diameter 


wire formed 


mn any shape you need! 


—— 
Et 


= 


IMMEDIATE CAPACITY 


FOR DEFENSE 
SUB-CONTRACTS 


STRAIGHTENING & CUTTING 
Perfect straight lengths to 12 ft. 


.0015 to .125 diameter 


WIRE FORMS 
.U015 to .080 diameter 


SMALL METAL STAMPINGS 


.0025 to .035 thickness 
.062 to 3 inches wide 


* 


EIN 


after you've read 
this magazine 


. . and clipped pertinent 

ideas, articles and advertise- 

BM | | ments for reference, please 
do not burn or throw it away. 


Here are two sound reasons 
why: 


1) Wastepaper can help to 
swell the funds of your local 
Boy Scout Troop, your church 
or other community organiza- 
tion. It gets a good price 
these days. 


2) Whether in magazine 
form or not, wastepaper helps 
to fill the increasing need for 
paper pulp brought on by the 
mobilization effort. 


Specializing in Production of Parts 


for Electronic and Cathode Ray Tubes 


Write for Illustrated Folder 


Send Blueprints or Samples for Estimate 


ART WIRE & STAMPING CO. 
Newark 2, N. J. 


227 High Street 


Collect it. Give it to your fa- 
vorite organization. Chances 
are they have scheduled pick- 
ups. 
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THESE "NATIONAL" 
LOCK NUTS ALSO 
SOLVE VIBRATION 
PROBLEMS 


National Drake Lock Nuts 
Two-piece design; lower mem- 
ber fastens, upper nut locks. 
Especially designed for heavy 
rugged equipment meeting 
severe shocks. 


National Dynamic Lock Nuts 


Designed for applications where 
a thin one-piece locking medium 
of light weight 1s needed and 
where strains are in shear only 
— never in tension. 


National Marsden Lock Nuts 


One-piece lock nut designed for 
effective locking force at mini 


mum cost 


fingers of Steel 


clamp HUGLOCKS 


onto the bolt! 


withstands vibration and shock loading 

National Huglock Nuts are one-piece, all-metal self-locking nuts. They stay 
tight without the help of any other locking medium, save time and cost of 
other locking devices. 


seated or unseated, Huglock holds tight 

The steel “fingers” of Huglock's curved crown hug and press down on the 
bolt, creating a friction lock between the load carrving flanks of the nut and 
the bolt threads. This combined metal-to-metal hugging and locking friction 
is distributed over all the threads, so that Huglock holds firmly— seated or 
unseated —until removed with a wrench. 


can be repeatedly re-used 
Repeated removal and re-use of Huglock Nuts on the same bolt or a similar 
bolt will not destroy Huglock's locking action. 


National Huglock Nuts are made to standard dimensions 
tapped American Standard Coarse (USS) or Fine (SAE) 
Thread series class 2 tolerances, from '4" to 1" bolt diam- 
eters. Available with left-hand thread when ordered in pro- 


duction quantities. 


FOR ANY VIBRATION PROBLEM you'll find 
a "National" Lock Nut. Write for your free 
copy of illustrated 24-page booklet, "National 
Lock Nuts". 


ee o Fg 


THE NATIONAL SCREW & MFG: CO. ation Pi 


2440 East 75th St. * Cleveland 4, Ohio 
Pacific Coast: National Screw & Mfg. Co. of Cal. 


Irc "TE ) 


3423 South Garfield Ave., Los Angeles 22, Cal. 
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ents! Check this valuable 
annn 


new reference on... 


The DESIGN and PERFORMANCE 
of SHAFT BEARINGS 


HIS new book, includes the 
latest developments and proce- 
dures in bearing analysis and lubrica- 
tion. It discusses, first, the general 
principles of bearing load analysis, in- 
troducing dimensional analysis in 
order to generalize the results of bear- 
ing load computations. It then takes up the principles and problems 
of hydrodynamic lubrication . . . discusses rolling contact bearings 
. and considers the many variables of importance in boundary 
lubrication. A final chapter describes a representative group of 
bearing test machines. Throughout the book, the external condi- 
tions imposed upon representative shaft bearings have been con- 
sidered in detail and integrated with lubrication theory. 


Just Published! 


Ant MAE sessi 
ANALYSIS and LUBRICATION 
of BEARINGS 


——— 


By 
Milton C. Shaw, Dept. of Mech. Eng., M.LT. 


and 


E. Fred Macks, Lewis Flight Propulsion Laboratory, 
N.A.C.A. 


618 pages, illustrated, $10.00 


This new book's analysis of shaft bearings is divided, roughly, 
into external and internal phases. It considers the bearing in rela- 
tion to its position in the mechan-_ i 
ism, and studies the conditions ^ few outstanding features 
imposed on the bearing by its sur- Considers the dynamic aspects 
roundings. Attention is directed of lubrication 
to the manner in which the bear- Covers new developments in the 
ing supports the applied load. theory of boundary lubrication 
Common practices used in the de- and dry friction 
sign of bearings are treated fully. 2 Discusses new bearing materials 
The book discards those practices and lubricants 
contrary to fundamental concepts, Analyzes recently developed 
suggesting more logical criteria, bearing types and arrangements 
and points the way to rational de- Takes up such topics as high 
sign procedures based upon sound speed — stability, bearing 


p erosion and limitations of pres- 
principles and the results of con- ent hydrodynamic bearing the- 


trolled experiments. ory at high speeds 
SEE THIS BOOK 10 DAYS FREE 
Mail coupon today 


MG W-HILL McGraw-Hill Book Co., 330 W. 32d St., N. Y. C. 18 


Send me a Shaw and Macks’ ANALYSIS AND LUBRICATION OF BEARINGS 
for 10 days’ examination on approval. In 10 days I will remit $10.00, plus s 
few cents for delivery, or return the book postpaid. (We pay for delivery if 
you remit with this coupon; same return privilege.) 

Name 

Address ...... 

City 


Companv 


Position 


This offer applies to U.S. only 
on oo ME UD UAR UD URDU UU UD UU UU UNO UAM wm GU Um Um m ww a" 





PROFESSIONAL 
SERVICES 





GEORGE H. KENDALL 
Consulting Mechanical Engineer 


Cost Reduction Studies: Process or Preduct. 
Redesign Existing Products for Greater Profit. 
Trouble Shooting Production, Design, Cost Problems, 
Specialist Automatic Machinery, Processes, Controls, 
New Developments, Patent Studies, -y 
New Products & Process Engineering Studies 
P. 3 (Bst. 1923) Tel. Darien 5-1504 


. O. Box 
Noroton Heights Darien, Connecticut 


NEW YORK 
TESTING LABORATORIES, INC. 


CHBMICAL, MECHANICAL, BLBCTRICAL 
MBTALLURGICAL BNGINBBRS 
ANALYTICAL CHEMISTS, PHYSICISTS, X-RAY 
Analysis, Tests of all Materials and Products, Plant 
and Field Services in Special Measurements of 
Stress, Sound, Vibration and other. Consultants in 
Litigation and Process Baginowing and Design. 
80 Washington St. New York City 6, N. Y. 


SKINNER, HARLAN AND IRELAND, INC. 
Consulting Engineer: 


Specializing in Magnetic Materials and 
Their Application 


Office and Laboratory Indianapolis T, Indians 


An 
Investment . 


Productive advertising 
is an INVESTMENT 
rather than an EX- 
PENDITURE. 


“Searchlight” — advertis- 
ers almost invariably re- 
port prompt and satis- 
factory results. 

BE CONVINCED — 
send us your advertise- 
ment TODAY. 


Address Classified 
Advertising Division 


PRODUCT 
ENGINEERING 


330 WEST 42nd STREET 
NEW YORK 18, NEW YORK 
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SEARCHLIGHT SECTION 


ENGINEERS WANTED 


for PERMANENT Positions 


Design and Development 
of Electro-mechanical and Electronic Devices 


w? TBM 


TRADE MARK 


Endicott, N. Y. and Poughkeepsie, N. Y. 


Finest working conditions in modern lab- A FINE OPPORTUNITY TO DO INTER- 
oratories and plants. Good salaries .. . ESTING, CREATIVE, LASTING WORK 

.- TO SETTLE IN A PLEASANT, CON- 
GENIAL COMMUNITY. Write, giving full 
details including education and experience, 
to: 


opportunities for advancement . . . and 
exceptional employee benefits. 


Mr. R. H. Austin 


International Business Machines 
GYROS HYDRAULICS OPTICS 1726 North Street 


SERVOS ELECTRONICS RADAR Endicott, N. Y. 
MECHANICS ELECTRICITY INTERVIEWS ARRANGED IN YOUR CITY 


Advanced degree or experience required in 


WANTED-|| 2) ggi 
ENGINEERS DuC bL Ba 


for work on | | 
Electrical Control Techniques— y 


, 
Control Circuit Design— THERE’S A BETTER "JOB FOR YOU AT 
Relay Applications HAMILTON STANDARD 


Leading engineering firm in an essential industry offers: 
ee tons sta tke T re- Immediate Openings . Excellent Pay 
component nn Finest Working Conditions » _ Opportunities for Advancement 
€ K arate whi Insurance and Retirement Income Plans 
be gi 2 cants with ex} 
; ee in Seater rmination. of re elas Hamilton Standard needs experienced engineers now 
NIE to develop vital aircraft equipment. 


s a well estab- Put your own ideas and experience to Live and work in a pleasant, quiet 
eee aie tea work at Hamilton Standard, top en- community in the heart of beautiful 
rogram of is now gineering firm in the field of aircraft New England. Settle your family 
"Op! equipment design and production. where there are excellent schools . . . 
Help develop supersonic equipment, — fine shopping districts . . . moderate 
cockpit air conditioning and other air- — living costs. 
craft accessories and propellers. Let us have your resume now. State 
Build your future with a sound en- age, experience, qualifications, marital 
AUTOMATIC ELECTRIC COMPANY gineering organization in a field witha status, pay expected. All replies will 
Originators of the Automatic Telephone bright future, both in military and be answered. Address Personnel Man- 


Makers of Communication and Control Systems commercial aviation. ager, Department M. 
and Equipment 


1033 West Van Buren Street HAMILTON STANDARD 
One of the Four Divisions of United Aircraft Corporation 


cing 7, o EAST HARTFORD, CONNECTICUT 
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SEARCHLIGHT SECTION 


‘i 


danin ongieod 


Lockheed in California will pay 
you full salary while training 
you to be an Aircraft Engineer 


This is not merely a job offer. It is a great oppor- 
tunity — for a better salary, a better future, a bet- 
ter life jn Southern California, in an area where the 
living cónditions are beyond compare. 


You can take advantage of this opportunity if: you 
are a graduate engineer with approximately four 
years' layout and design experience in fields such 
as Mechanical Product Design; Ship Design; Struc- 
tural Steel Design; Metal Trailer, Bus or Railroad 
Car Design; Oil Refinery or Chemical Plant Design 


Generous travel allowances offered 
Send today for free illustrated booklet, describing 


the wonderful living and working conditions at 
Lockheed in Southern California. Use coupon below. 


Mr. M. V. Mattson, Employment Mgr., Dept. 3, Plant B-1 


LOCKHEED 


AIRCRAFT CORPORATION 
BURBANK, CALIFORNIA 


Please 
the better 


send me your free illustrated booklet describing 


living and working nditions at Lockheed 


City and State 


368 


MECHANICAL 
ENGINEER 


Graduate M. E. with automatic mech 
anism design or development experience 
to handle automatic machinery develop- 
ment and maintenance problems The 
machinery involved is complex precision 
equipment. Permanent position in Phila 
area for manufacturing company of 
medium size (2000 employees) Please 
give details in your letter. 


C-33, P. O. Box 3575 
Phila. 22, Pa. 


WANTED 
Machine and Equipment Designers 


With experience by well known machine tool 
builder located in æ progressive New England 
town. Extensive engineering program under way. 
Give full details of background and experience. 
Write directly to Mr. M. H. Arms, Chief Engineer, 

BRYANT CHUCKING GRINDER CO. 
Springfield, Vermont 


———— ——Ó———— 
——————————————————————— 


REPLIES ( Bor No.): Address to office nearest you 
NEW YORK: 330 W. 42nd St. (18) 
CHICAGO: 520 N. Michigan Ave, (11) 
BAN FRANCISCO: 68 Post 8t 


———————ÓM 
—A-A——————————————— oo 


POSITIONS VACANT 


DESIGNER 
rowing small 
Michigar 


wanted by hard- 
organization . 
engaged in the 
ind sound equip 
| to get 

tarting pay 


DRAFTSMAN 
hitting, fast 


^ OPPORTUNITY nanent position 
th n r inufacturer central Michigan 
1 responsit y for Wheeled Toy 
iding letails, model, cost 
»ds consulting. Must be aggres 
i ition, experience, present 
iest in reply. P-98¢ 
) North M gan Avi 


jesigr 


EMPLOYMENT SERVICE 


SALARIED POSITIONS $ 
r the original person 


ed 41 y 


R 


PATENTS 


CONSULT: Z. H. POLACHEK 
nt A ' 4 TT 
Y 


TECHNICAL ILLUSTRATOR 


Top noich industrial artist experienced on 
engineering projects and machine design 
ing with large nationally known firms, 
now seeking position with manufacturer in 
southwest or west coast area. 


Technical art activities include 


Mechanical photo retouching. 
Wash drawings of machinery from blue 
prints 


Exploded views 


Process art for and 


manuals. 
PW-9863, Pr 
N M 


parts instruction 


Propuct ENGINEERING 


MOLD DESIGNER 


Chicago area. Pleasant working conditions and 
plenty of opportunity for a man with tool engi- 
neering experience. Interesting work in designing 
the products, molds and fixtures for a large manu- 
facturer of hard rubber products for defense and 
civilian use. Permanent position. Reply to 


P-9860, Product Engineering 
20 N. Michigan Ave., Chicago 1 ni 


PLASTICS LAMINATING FACILITY 


FOR SALE OR LEASE 
For sale or lease. Suitable for high 
pressure decorative or industrial 
grades. Saturator and 38" x 62" eleven- 
opening press. Write 
P. O. Box #126, Springfield, Ohio 


INJECTION 
MOLDING MACHINE 


Hisgen - - 6 Oz. Cap. - - LATE - - 
Ser. +3-K2694 


10” diameter of ram 

712 H.P. Motor, G. E., 3/60/220-440 
Panel Control Board 
Condition—Like New— 

Approx. Wt. 10,000 Ibs 


PRICE... $5,500.00 FOB Brooklyn 


KINGS COUNTY MACHINERY EXCHANGE 


408 ATLANTIC AVE. © BROOKLYN 17, N.Y. 
PHONE: TRIANGLE 5-5237 


‘BRONZE CASTINGS 


* Up to 150 Ib. pcs 
closely held to 
standards 

* Bench work or pro 
luction runs. Rough 
r machined. Over 
forty years experi 
ence 


eAmerican Non 
Gran Bronze C. 
Berwyn, Pa 


wate 
.* , 
D ? 


Write for "Our 
Story in Pictures'" 


Let us do your 


DYNAMIC BALANCING 


of rotational parts from 
Five ounces to Five Tons 
Fast Service 


WELCH MANUFACTURING COMPANY 
708 East Adams Street, Springfield. Ilinois 
Phone 2-9122 


“Opportunity” Advertising: 
Think 
“SEARCHLIGHT” 
First 
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Index of UNION 


PRODUCTS Laminated Metals , `> 


ADVERTISED 
In This Issue pit , 
* — y 

a y 


MATERIALS 


Adhesives ee AN 
Aluminum Alloys..2, 14, 69-70-71- 
72-13-14-15-16, 91- 249 
Brazing Alloys 265 
Bimetal . "14, 237 
Brass ....2, 99, ‘211, 249, "313; 2 
Brazing — 
Bronze .........99, 199, 211, des, 
313, 321, = 


Carbide Alloys 
Carbon 


Carbon Graphite . 40- icai Do dod LAMINATED TUBES 
Ceramics 
Chemicals .. 


Copper Alloys .. 2, 14, 99, 211, 
231, 321, Lx 


Cork Compositions 
F Š : . sfs 
Eu a Union Plate is fully qualified . .. and ready .. . to meet 
Glass 254, 305, 362 h : : 

IU dub 364 the most exacting demands. Equipment, man power, 


Laminated Metals 14, 230, 369 1 : : . 
LE as 196 engineering skills and more than 30 years experience 


Light Metals” 338 ens iei : one sosi 

NEL agn a ANE ure precision production for military or civilian 
72-73-74-75- * requirements. 

Manganese Alloys 


Nickel aep" ° 12, 94, 211, 322 
Nylon .. e 
Plastics 6, 46, 48-49, 52, 58, so. 
87, 184, 244, 253, 254, 269, 296, 
306. 363 
Plastics, Laminated 46, 87, 205, 
296, 301, 337, 363 
Platinum Alloys . 14 
Powdered Metals. .4th cover, 40.41, 
81, 237, 238, 266, 304 
Rubber & Synthetics. .38, 95, 196, 
244, 262, 336, 355, 357, 362, 374 
Silicones . 182, 362 \ 
Silver Alloys . 211 E à " 
Stainless Steel 94, 102, 186, LAMINATED 
310, 322 


Steel ..2nd cover, 84, 186, 193, 300 CONTACT MATERIAL 


Vanadium Alloy 78 
Zinc . 361 AND WIRES 


STRUCTURAL PARTS 


Bars..81, 94, 264, 313, 318, see 339 
Bushings 264, 320 
Castings 60-61, 66, 69-70- m". 72- 
73-74, 75-76, 199, 241, 258, 264 
280, 308, 312, 318, 341, 375 
Die Castings 20, 64, 184 
Extrusions 91-92, 306. 357, 
Forgings 69-70-71-72-73-74- 
75-76, 249, 334, 350, 352 

Metal Powder Parts—4th cover, 
40-41, 81, 223. 237, 266, 304 
Plates 69-70-71-72-73-74-75, 
76, 318 
Rods 2, 91-92, 99, 199, 205, 249, 


321, 339 LAMINATED RINGS 
Shapes 2, 8, 84, 199, 211, 357 
Sheets 2nd cover, 2, 91.92, 102, 

205, 357 


Stampings. . ..29, 225, 230, 291: 306 We specialize in micrometrically exact laminations 
Strips 2nd cover, 99, 211, 300, of precious and base metals in strips, tubes, rings and 
339, 357 : : : Bod 
Tubing....2n@ cover, 2, 0-68. @- seamless wires. As basic materials . . . finished to 
9-1 09i 195 m b eom your specifications as contacts . . . or in complete as- 
271, 315, 347, 349, 357, 369 i ifi i 
aiia sse semblies. Send us your specifications and we shall 


Wire... .99, 318, 339, 350, 364, 369 be glad to quote. 


FINISHES 


Galvanizing 
Paints & Lacquers 


Rust Proofing 


MECHANICAL PARTS 
Abrasives 
Accumulators 


anna UNION Pate AND Wire Co. 


6S Union Street, Attleboro, Mass. 


Propuct ENGINEERING — Jung, 1951 





Provide New Safety for Shipments 


Lord Shockproof Packing does away with solid bolting, cushion 
packing, and all other methods heretofore used in the attempt to safe- 
guard the shipment of fragile products, sensitive equipment, and 
complicated mechanisms. 

The product rides on Lord Shipping Mounts, designed to cushion 
the forces of shock in transit. Even under severe abuse in handling 
the product never touches the container. 

From the knowledge and experience gained in over a quarter of a 
century of specialization in solving shock and vibration problems, Lord 
has developed flexible rubber mountings to adequately cushion equip- 
ment against shock forces from all directions. Lord Shipping Mounts 
are easily installed in your own shipping cases by your packers. They 
are accurately designed for correct resiliency and load be: iring strength 
to protect your product. 

Users report: “No breakage on record” "Haven't lost a shipment 
due to rough handling" 'Need for servicing and adjustment of 
machines on arrival practically eliminated." 

The LORD representative in your area will recommend the type, 
number, and placement of Lord Shipping Mounts to safeguard your 
shipments. Call the nearest Lord Field Office, or write us for full 
information. 


_ Provide positive shock protection. 


Permit shipping completely assembled product. 


LORD G Reduce need for servicing and adjustment at 
gue? destination. 
ount® Eliminate packing errors . . . save time. 
Reduce fire hazard by eliminating storage of 
loose packing materials. 


LORD MANUFACTURING COMPANY © ERIE, PA. 


Canodian Representative. Railway & Power Engineering Corp. Ltd 


Vibration-Control Mountings 
. ». Bonded-Rubber Parts 


Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


(Continued from page 369) 


Adhesives 
Air Motors 
Balls 
Bearings, Ball, Roller, and 
Needle....21, 44.45, 57, 68, 77, 
90A, 108, 227, 242, 260, 275, 
298, 302-303, 353 
Bearings, ‘‘Oil-less”’ .4th cover, 
40-41, 81, 216, 238, 266, 354 
Bearings, Sleeve. .4th cover, 40-41, 
216, 237, 238, 264, 302.303, 
308, 313, 331, 354 
Bellows . .59, 65, 241, 325 
Belts....24-25, 31, 38, 47, 97, 201, 
223, 277, 334 
Bolts, Nuts, Screws and Rivets 
30, 37, 43, 63, 195, 215, 230, 
263, 266, 270, 282, 286-287 
316, 321, 328, 330, 335, 
336, 365, 312 
Blowers ee Pree 
Brakes .. oe , 218 
Brushes 
acted & Grommets.... 7237, 313 
Chains....10-11, 13, 15, 26-27, 32, 
39, 272, 289, 294.295, 365 
Clamps .. ; .228, 247 
Clipe css ose aoe 
Clutches.... 26-27, 218, 304, 
324, 334 
Collars ....... TT . -336, 354 
Compressors ... — S 
Containers ....... ...334, 338 
rs -TETTTIITTIT .302, 358 
Counters .. T uu A 
Couplings, Flexible ^10. 11, 26-27, 
32, 231, 248, 267, 294-295 
302-303, 370 
Couplings, Hose & Tube... 228, 
251, 315 
Dampers .. 217 
Drives......26-27, 32, 97, 277, 294. 
295, 312 
Engines..... 226, 234, 256, 285 
Fasteners 30, 37, 43, 63, 69-70- 
71-72-73-74-75-76, 79, 91-92, 
106, 195, 215, 230, 263, 266 
270, 273, 282, 286-287, 316, 
321, 328, 330, 335, 336, 352, 
356, 358, 365, 372 
Filters .... 222, 350 
Floats . nsa AE 
Gages & Instruments 203, 276, 352 
Gears.. ..-67, 214 231, 245, 290, 
302-303, 311, 359, 362 
Handles 354 
Hose.. 38, 210, 223, 315, 325, 360 
Hydraulic & Pneumatic Equip- 
ment. 1, 104, 209, 246, 252, 
272, 281, 283, 309, 317, 320, 
324, 329, 348, 358 
Insulation sid , 337 
Locks, Hinges . 298 
Lubricating Equipment 85, 191, 
221, 268, 378 
Materials Handling 283, 365 
Mountings ooreocmnte Dee Bre 
Packing, Gaskets, Seals. 4th cover, 
38, 40-41, 51, 89, 98, 196, 201, 221, 
223, 228, 236, 238, 239, 274, 
293, 319, 362, 374 
Photographic Equipment 279 
Pins .. ce 43, 321 
Piping . 60-61, 203 
Plugs 43 
Power Units 246, 252, 285, 317, 
324, 329, 348 
Pumps 31. 47, 97, 229, 252, 216, 
283, 317, 320, 324, 329, 336 
Rings. 4th cover, 40-41, 79, 238, 
273, 288, 293, 352, 362, 369 
Riveting Machines ‘ . 246 
Screw Machine Parts...43, 69.70. 
71-72-73-74-75-76, 249 
Shafting Flexible 312, 330 
Shafts enn 
Sheaves & Pulleys ..31, 47, 
Shims 
Slides . 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Speed Reducers & Motor Re- 
ducers. .3rd cover, 13, 18-19, 31, 
33-34-35-36, 47, 67, 231, 240, 
278, 302-303, 323, 352 
Springs 56 


82, 88, 5 
Sprockets. .10- 11, 15, 32, 39, 214, 
289, 359 
Strainers .. 321, 350 
Testing Equipment "203, 209, 276, 
304, 332, 353 
Tapes es Re dU "T" SEN 
Thermometers .............. 184 
Thermostats . —"T OD 
Transmissions. .10-11, 13, 15, 26-27, 
39, 97 
Traps r 
Universal Joints 


Valves & Fittings..1, 85, 104, ' 203, 
214, 246, 302, 314, 317, 324 
354, 


Vibratory Equipment 
Vibration Dampers... 
239, 
Washers —— ^ 
Wheels & Castor s 


s . 362 
Wire Cloth . 50, 321, 334, 350 


ELECTRICAL PARTS 


Actuators ° o 247 
Brushes 4th cover, 40- 41, 238 
Clutches 86 
Connectors . a 235 
Contacts ..4, 14, 56, 255, 369 
Controls & Control Equipment 

4, 18-19, 28-29, 31, 42. 47, 56, 

232-233, 236, 238, 255, 257, 

278, 288, 297, 312, 328, 338, 


342, 348, 
Cords x 


Drives 

Electronic Equipment 

Generators 278, 

Instruments 18.19, 292, 326, 

Insulators e c eee 

Lamps 

Magnetos 908 

Motors. .3rd cover, 18-19, 28- 29, 31, 
33.34.35.36, 47, 53, 67, 90, 
220, 278. 299, 307, 314, 316, 

323, 330, 352, 356, 360 
Solenoids.. 257, 302, 312, 314, 


342, 373 
Thermostats 54, 348 


Timers ° 53 
Vibrators 4, 56 
Wire & Cable 184 
Wiring Accessories.18-19, 235, 358 


DRAFTING ROOM EQUIPMENT 
AND SUPPLIES 


254, 279, 288, 290, 306, 322, 
324, 332, 376 


FABRICATING METHODS 
AND SERVICES 


Assembling 
Extruding 
Finishing 
Materials Handling 
Molding 48-49, 205, 236, 244, 

262, 276, 316, 336, 351, 
Pressing ..246, 
Riveting 104, 
Shearing 6 es 
Spinning 
Stamping 306, 324, 
Swaaing 
Welding 4, 56, 207, 261, 318, 

345, 350 


ENGINEERING AND 
PRODUCTION SERVICES 


222, 224, 261, 334, 340 
BOOKS 
282, 342, 348, 366 
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... Turning Away 
Business 
Because of Lack of 


Plant Capacity? 


Let Geometric help you out 


If your product, or government contract work, requires 
medium or heavy stampings Geometric provides complete 
facilities to turn them out to specification and on 
schedule. It’s just like adding a new manufacturing 
department to your business — free of overhead 
expense and operating worry. 


Geometric engineers, trained in the analysis of all kinds 
of medium and heavy stamping problems, are glad 
to show you how your product, or parts of it, can be 
made in our modern high-production stamping 
plant at surprisingly low cost. 


Write today for free booklet — 
“Geometric Craftsmanship” 


GEOMETRIC 


A Subsidiary of 


STAMPING CO. 


Barium Steel Corp. 


1120 E. 200th Street Cleveland 17, Ohio 
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ONE finanscn 


fits | MAN 


Mj 
j = OVER A WIDE 
Sh RANGE JUST 
S BY TURNING 
THE KNOB 


SOUTHCO quarter-turn fasten- 
ers offer double advantages: 

l. quick adjustment so that 
panels of various thicknesses 
are always held tight. 
installation simplicity, includ- 
ing elimination of striker 
plates to save time, lower 
costs. 

Available with knurled knob 
or flush, key-operated heads. 

Send for complete informa- 
tion. SOUTHCO Div., South 

Chester Corporation, 1406 Fi- 

nance Bldg., Philadelphia 2, Pa. 


( SOUTHCO 
DOOR FASTENERS 


panel thicknesses 


^$ 


Baldwin-Tate- 
Emery Testing 
Machines are 
SOUTHCO 
Fastener equipped. Activating knobs 
serve also as handles for lifting and 


holding door. 
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This indes is published as a con 

venience to the readers. Every 
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but PRODUCT ENGINEERING 
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Ww omissions 


A-P Controls Corp... s uw RD 
Acushnet Process Co... 262 
Ajax Flexible Coupling Co.... 267 
Allegheny Ludium Steel Corp. 310 
Alten Mfg. Co. ...... eee. 282 
Allis-Chalmers Mfg. Co....31, 47 


Aluminum Co, of America..69-70- 
71-72-73-74-75-76 
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American Crucible Products 
Co. . . 264 


American Engineering Co. 
Div. Hydraulics .. . 283 


American Felt Co. .. +s SSD 
American Hard Rubber Co. 244 
American Lava Corp 55 


American Metal Hose Branch, 
American Brass Co. 315 


American Pencil Co. 
American Screw Co. 30 


American Smelting & Refining 
Co. 199 


American Welding & Mfg. Co. 


Amplex Mfg. Co., Div. Chrysler 
UN, ross tes WE 


Anchor Coupling Co., Inc. 251 
Arkwright Finishing Co. 306 
Armco Steel Corp... 


Armstrong Cork Co. (Gaskets 
Packings & Seals) 51 


Arrowhead Rubber Co. 

Art Wire & Stamping Co. 364 
Austenal Laboratories, Inc. 
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Testing Div. 209 
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rington Co. 90A 
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Bijur Lubricating Corp 268 
Bird Co., Inc., Richard H 364 
Bishop Mfg. Co. 274 
Blake & Johnson Co . 30 
Blood Brothers Machine Co 364 
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Boston Gear Works -303 
Breeze Corporations, Inc 247 
Bridgeport Brass Co 99 
Briggs & Stratton Corp. 226 
Bristol Co. 328 
Bundy Tubing Co 259 
Bunting Brass & Bronze Co.. 313 


Calidyne Co. 332 
Cambridge Wire Cloth Co 334 
Camcar Screw & Mfg. Co 30 
Carpenter Steel Co 94, 322 
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Chicago Rawhide Mfg. Co 196 
Clark Controller Co... 297 
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Cleveland Cap Screw Co... 270 
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Commercial Shearing & Stamp- 
ing Co 324 
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Corbin Cabinet Lock Div., 
Amer. Hdwe. Corp. 


Crane Co 
Curtis Universal Joint Co 
Cuyahoga Spring Co. 


Davidson Rubber Co. 

Dayton Rogers Mfg. Co 
Denison Engineering Co 

Dial Light Co. of America 
Diefendorf Gear Corp. 
Disston & Sons, Inc., Henry 
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Dow Chemical Co 62, 
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du Pont de Nemours & Co., 
Inc., E. I. (Plastics). 


Durakool, Inc * 


Durez Plastics & Chemicals, 
Inc 


Eastman Kodak Co., Industrial 
Photographic 


Eberhard Faber Pencil Co. 


Elastic Stop Nut Corp. of 
America 


Elco Tool & Screw Corp 
Electric Auto-Lite Co... 


Electric Boat Co., Electro Dy- 
namic Div. 


Electric Wheel Co. 


Electro Alloys Div., American 
Brake Shoe Co 


Electro Dynamic Div., Electric 
Boat Co 


Electro Machines, Inc 
Elliott Mfg. Co 
Evenline Products 


Faber-Castell Pencil Co., A. W 
Farr Co 

Farval Corp 

Fasco Industries, Inc 

Fawick Airflex Co., Inc 
Federal Bearings Co., Inc 


Federal Mogu! Corp. (Equip- 
ment 


Foote Bros. Gear & Machine 
Corp 


Foote Gear Works, Brad 
Ford Instrument Co 


Ford Motor Co., Industrial 
Engine Dept 285 


Friez Instrument Div. Bendix 
Aviation Corp 354 

Fuller Brush Co 377 

Fulton Sylphon Div Robert 
Shaw-Fulton Controls Co 65 


Continued on page 374 


TODAY! 


o u me. 


FOR YOUR COPY OF THIS 


CATALOG 


A 


60 pages of 
valuable informa- 
tion describing 
the entire 


line of 
Honey 


well 


Automatic Controls 


The KIND of information you want, right at 
your finger tips . . . on pneumatic and electric 
non-indicating controls for temperature, pres- 


sure and humidity. 


Included are many types of switches and relays 
... temperature and pressure controllers . . . all 
types of valves . . . and scores of other inex- 
pensive, accurate and dependable controls. 


Catalog No. 8304 is complete and factual... 
contains detailed specifications for all prod- 
ucts, with complete supplementary price lists. 
It belongs in your files for ready reference... 
send for your copy today. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4459 Wayne Ave., Phila- 
delphia 44, Pa. Offices in more than 80 princi- 
pal cities of the United States, Canada and 
throughout the world. 


BROWN INSTRUMENTS 
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poH iO 
t P Garlock Packing Co 


Gast Mfg. Corp... 
Gates Rubber Co. 


General American Transporta- 

Rubber Televisi tion Corp., Plastics Div...48.49 
u er lelevision I i 

General Electric Co., Appa- 
Anode Shield Manu- | ratus Dept. ....... 18.19, 33.34. 
factured by Conti- 35-36 
nental for the à a 
Ucinite Company Geometric Stamping Co...... 371 
Gering Products, Inc.... 
Gerotor May Corp 
Gibson Co. Wm. D..... 


Gilmer Co., L. H.-U. S. Rub- 
ber Co. 24.25 


Gits Bros. Mfg. Co........... 221 
Glidden Co. 284 


Goodyear Tire & Rubber Co. 
(Mech. Goods) .. 38 


Grant Pulley & Hardware Co. 264 
Graphite Metallizing Corp.... 266 
Great Lakes Screw Corp  & 


Great Lakes Steel Div., Na- 
tional Steel Corp. . 193 


Greer Hydraulics, Inc . 281 


H & H Tube & Mfg. Co.. 


Continental Rubber 
gets into the act ta m 


Harper Co., H. M..... 30, 
Hart Mfg. Co. , 
Hartford Steel Ball Co. 
In the unseen act behind your television screen, Haynes Stellite Div.. Union 
a small cup-shaped rubber shield plays an important role. RE & Carbon Corp 
This shield fits over the anode on the side of the tube. Its function Mm v 
e » Heinze Electric Co 
is to"seal in"high voltage current and thus prevent 


Heli-Coil Corp. ` 
surface discharges that cause picture distortion. Herbrand Div., The Bingham- 


Ordinary rubber compounds, of course, can’t fill the bill. Herbrand Corp. ; 
This rubber part must have exceptional dielectric properties Hop b Un 
and unusual stability under sustained heat. It must resist the — a 
deteriorating effects of ozone created by electrical discharges. Products es Co.). 
In addition, the rubber shield must be precision molded to insure Hoover Ball & Bearing Co. 
proper seating against the side of the television tube. Howell Electric Motors Co.... 


n c Hyatt Bearings Div., General 
Continental engineers, working closely with Ucinite Company "Motors Corp. Sene 


engineers, have met these exacting requirements. This technical 
cooperation typifies the service in rubber offered by Continental. imperial Tracing Cloth Co 


When you need better engineered rubber parts, why not enlist the International Nickel Co., Inc. 
service of specialists in molded and extruded rubber? NICKEL ALLOY id 


Hitchiner a Co., Inc. (Metal 
al Sue 


James Gear Mfg. Co., D. O 
LET US SEND YOU THIS CATALOG Jeffrey Mfg. Co. 
This new engineering catalog lists hundreds of Jelliff Mfg. Corp., C. O.. 
standard grommets, bushings, rings and extruded "un uen "NM: 
shapes. It will be a valuable addition to your Johnson Bronze Co 
working file. Send for your copy today or.. 


See our Catalog in Sweet's File for Product Designers Kaydon Engineering Corp 


MANUFACTURERS SINCE 1903 Koeman WwetFument Corp 


Laminated Shim Co., 
(Laminum) ..... 
Lamson & Sessions Co 


Lauson Co. 


Leland, Inc., G. H. 
g U Bü B E R WO R K S Lincoln Electric Co. 
1982 LIBERTY BOULEVARD * ERIE 6, PENNSYLVANIA see qa nn 
Corp. 3 . 1 
BRANCHES Linear Inc. i 
Baltimore, Md Cleveland, Ohio Kansos City, Mo Pittsburgh, Po Link-Belt Co. . 13, 19, 39, 
Boston, Moss Doyton, Ohio Los Angeles, Calif Rochester, N. Y Lion Fastener, Inc. 
Buffalo, N. Y Detroit, Mich Memphis, Tenn $t. Levis, Me Littleford Bros., Inc.. 
Lord Mfg. Co. ... 


Chicago, III Hartford, Conn New York, N. Y San Francisco, Calif 
Cincinnati, Ohio Indianapolis, Ind Philadelphia, Pa Syracuse, N. Y 
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MM a MM VE c INVESTMENT CASTINGS 


Mallory & Co., Inc., P. R 4, 


Marion Electrical Instruments 
Co 
Marman Products Co. Inc eoe oe 
Master Electric Co (Speed- 
master 3rd Cover TODAY 
Meehanite Meta! Corp 66 you may not need them, but 
Mercury Clutch Div., Auto- 


matic Steel Products, Inc... 334 who knows what 
Metals & Controls Corp., Gen- 


IDEM irs doen: Corp., T TOMORROW'S needs will be 


Spencer Thermostat Div. 54 
Michigan Stee! Casting Co 312 
Michigan Steel Tube Products 243 


Midland Industrial Finishes 
Co. 274 


. 
Midland Steel Products Co... 263 There 1$ one 
Milwaukee Hydropower, Inc... 320 
Minneapolis- Honeywell Regu- 

lator Co Industrial Div.) 
Minnesota Mining & Mfg. Co 


Minnesota Rubber & Gasket 
Co e ‘ 

Monsanto Chemical Co 

Morse Chain Co 

Mt. Vernon Die Casting Corp.. 

Mueller Brass Co 


to form these parts... 


I 
i 
i 


National Bearing Div., Amer 
Brake Shoe Co 


National Lock Co 


National Lock Washer Co., 
Retaining Rings) 273 


National Motor Bearing Co., 
Inc. 89 

National Screw & Mfg. Co . 365 

National Steel Corp 193 


New Departure Div. of Gen 
Motors Corp . 108 


New Hampshire Bali Bearings 298 
New Jersey Zinc Co ‘oso SOR 
Nice Ball Bearing Co 275 
Nicholson & Co., W. H . 214 
North American Aviation, Inc. 350 


O. & S. Bearing Co . 216 
Oberdorfer Foundries, Inc.... 229 
Ohio Gear Co . 359 
Onan & Sons, D. W i . 256 


cde s een. PUER. Corp. i d ITC H l N ER 
Electrical Sales Div.) . 305 PRECISION INVESTMENT CASTINGS 


Parker-Kalon Corp 30, 335 
Parker Rust Proof Co . 339 
Perkins Machine & Gear Co 290 
Pheoll Mfg. Co ° 30, 266 


OR A ee a a M54 GET THIS BULLETIN FREE 


Plaskon Div., Libbey-Owens- 1 i i i ta. 
me qnn. n a It gives general, technical and design data 


Plastic & Rubber Products Co. 288 1 Be ready with a complete knowledge of the possibilities — and the 


Pneu-Trol Devices, Inc. . . 358 limitations — of precision investment castings when the need 
Powdered Metal Products Corp. 304 t arises. 


Prestole Corp 4 .... 286-287 E siis è e . n 
Product Engineering 100-101 Answers to specific questions will be given gladly and without 


Pyro Plastics Corp. ... .. 316 i obligation if you send us complete details and prints. 


Quaker Rubber Corp.......... 201 | HITCHINER MANUFACTURING COMPANY, INC. 


R. B. M. Division of Essex MANCHESTER, NEW HAMPSHIRE 


Wire Corp. i 255 : : rd A 
Ramsey Corp. “ia Representatives in all principal cities 
Continued on page 376 
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IT'S TIME TO “TOOL-UP” 
YOUR ENGINEERING 


AL 
syl 
CHANGES 


FOR NEW 
DEFENSE 
ITEMS 


FOR NEW 
PLANT 
LAYOUTS 


UNIV 


DRAFTING 
MACHINE 


ORIGINAL 
DRAFTING MACHINE 


and still the 
PACE SETTER 
after 50 yeors 


190 \95\ 


Design changes on consumer products to eliminate 
critical materials—designs for new defense items—new 
shop layouts to speed defense production—all call for 
new drawings—fast. To achieve the drawing speed 
demanded by today’s industrial needs, "tool-up" your 
engineering — equip every drawing board with a 
Universal Drafting Machine. 


For fifty years Universal Drafting Machines have been 
eliminating the waste motion and annoyance of manipu- 
lating the loose tools of the drafting art, by combin- 
ing most of them in a single precision instrument. 
Today’s Boardmaster Model, perfected to include every 
worthwhile feature, is in use in thousands of drafting 
rooms—saving effort—cutting drawing time 25 to 40 
percent—and saving money so fast that it pays for 
itself in just a few months, 


It’s later than you think—but it’s not too late, if you 
act promptly, to "tool-up" your engineering NOW 
while Boardmasters and Duraline Scales are still in 
full production. Write for descriptive literature. 


UNIVERSAL DRAFTING MACHINES CORPORATION 


7960 LORAIN AVENUE * CLEVELAND 2, OHIO 


SAL 


DURALINE 
SCALES 
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Typical of the equipment de 

signed and built for the metal 

working and metal finishing in- 

dustries by the W. S. Rockwell 
Company of Fairfield, Connecticut is the Rockwell 
Brush Box, used in connection with a continuous strip 
anneal and pickle line to produce a clean, bright finish 
on brass strip. Into this machine Rockwell engineers 
have built four power-driven Fullergript brushes. The 
brush material is stainless steel wire anchored in a 
stainless steel backing strip to withstand the corrosive 
effect of the pickling or cleaning solution. The brush 
assemblies are mounted on cone type stainless steel 
self-centering couples for quick and easy removal of 
the brushes. The same set-up can be used for dry 
brushing metals that have a very light film of dirt or 


very light oxide not requiring a pickle. 


Fullergript power brushes offer similar production 
economies in a wide variety of industries. It will pay 
you to investigate the possibilities of Fullergript for 
your own plant. Simply write to: 


THE FULLER BRUSH COMPANY 


INDUSTRIAL DIVISION, 3648, MAIN ST., HARTFORD 2, CONN. 
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Shown in the photo is a Hamilton-Kruse vacuum tester 
in the plant of Cans, Inc. 


221 points of lubrication are serviced by Trabon here. Prior 
to the installation of Trabon lubricating equipment 

on this machine, more than an hour per shift was required for 
lubrication. Even then, several points were neglected, 
causing expense and delay in replacing scored sleeves. 


With Trabon on the job, the operoi;on runs 
smoothly and economically, turning out 310 cans per minute. 


Include Trabon lubricating equipment in the design 

of your machines. It will increase their value immeasurably. 
Share in Trabon's 20 years of experience in 

designing, manufacturing and installing oil and grease systems. 


TRABON ENGINEERING CORPORATION 
1814 East 40th Street * Cleveland 3, Ohio 


OIL AND GREASE SYSTEMS 
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The best way to power any application is to secure, in one compact 

unit, the RIGHT horsepower, the RIGHT shaft speed, the RIGHT iid 

} that you can use RIGHT where you want it. It's the best way and the 

' easiest way because you purchase one unit, handle one unit in your 

| receiving, production, and maintenance departments . . . set one 
! unit in place and you're ready to go. 

Master Motors, available in thousands and thousands of types and 
ratings (up to 150 HP) give you an enormous selection of int rliy 
built power drives from which you can 
easily select the combination of features the best Way is the easiest Way 
that's just right for each job. 

Open, enclosed, splash proof, fan-cooled, explusiun proof . . . 
horizontal or vertical . . . for all phases, voltages and frequencies 

- in single speed, multj-speed and variable speed types . . . wih j 

i or without flanges or other special features . . : with 5 types of gear n Y 
reduction up to 432 to 1 ratio . . . With electric brakes . . . with n 
mechanical variable speed units . . . and for every type of mounting 
. . . Master has them all and so can be completely impartial in helping 
you select the one best motor drive for YOU. 

Select the RIGHT power drive from Master's broad line and you 
can increase the saleability of your motor driven products . . . im- 
prove the economy and productivity of your plant equipment. í | 
THE MASTER. ELECTRIC -COMPANY * DAYTON !, OHIO 7 ' A 
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GRAMIX 


bearings carry the load in this 
“HOME-UTILITY” Drill by Black and Decker 


For on-the-job dependability, for long life and trouble free per- 
formance, you can’t beat this !2-in. “Home-Utility” drill made by 
Black and Decker, the world’s largest manufacturer of portable 
electric tools. And the big reason for this power-packed quality 
is found in the GRAMIX bearings that carry the load at six vital 
points. GRAMIX bearings maintain steady alignment of the drill 
shafts and absorb the thrust load under hardest operating conditions. 
Their porous structure is especially important in this application 
because they can be oil-impregnated during manufacture for self-lubri- 
cation, eliminating the need for regular oiling. + + GRAMIX bearings 
and specialty parts are precision die-pressed to tolerances within .0005”. 
They are strong and tough, too, and their greater durability and self- 
lubrication features make for long life in any application. Because they 
require little or no machining, GRAMIX parts cost considerably less than 
similar machined parts. » * GRAMIX can help cut your costs and improve 
the performance of your product. For complete information write today to — 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 





